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(54)Title: NOVEL POLYPEPTIDE 



(57) Abstract 

A novel polypeptide having a pi, 3-galactose transferase activity participating in the synthesis of type 1 sugar chains; a DNA 
encoding this polypeptide; a recombinant vector containing this DNA; a transformant having this recombinant vector; a process for 
producing a sugar chain-complex carbohydrate containing the above polypeptide or a type 1 sugar chain by using the above polypeptide or 
the above transformant; an antibody recognizing the polypeptide; a method for detecting and quantitating the polypeptide by using this 
antibody; a method for screening a substance relating to the polypeptide; a method for diagnosing and treating digestive cancer by using the 
DNA or the antibody; and a method for treating digestive cancer by using a substance obtained by the above screening method. 
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w m w 

(Dmitmmmmmiz^x. ^tv mm * amm^nm ? 1 mmn&miz 

^U^r^ FamM&s H^'J^rf F^3-Ft5DNA, SfcDNAjWffl* 

mm&. sa&^iu ^xxf^com^ <(omm l (D^^ mmzm<mm 

D^-y'J-X®-©, sJtU&t, (1993^) x Glycobiology, 3, 97 (1993)D 0 

fcfc, )MXaMm (Gal/?l-3(Fucal-4)GlcNAc) £ cfc tWl^f X bfg& (Fuccr 

1- 2Gal/?l-3(Fucal-4)GlcNAcD ##£-r£o J/7'J;bMXai«| CNeuAca 

2- 3Gal/?l-3(Fucal-4)GlcNAcD £<fcl>**>T »j;WI/>f * c*g& (NeuAca2-3Gal 
/?l-3GlcNAc) t± N ±{l^ll^^TO^^©^fb^c7)^(c^VA-Cig^(c^m 

£ti2>mmmmmz"$> »k mm x aMus <t^>r v mm * c ft$g 
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i/TVJDU Xxmm CNeuAca2-3Gal/?l-4(Fucal-3)GlcNAcD ©Jtil^tt 
foX'fo %i>TV T.a.mmt^V^^-y t&&t £ d e>> is TV ;WU 

Gal/?l-3GlcNAc*3§j£fcfc, GlcNAc£l,3-;tf^ * h-X^^lcJ: otM^ 
2t£o £ft£T£3«f£©GlcNAc/?l,3-:tf-7£ h-XUfemM (/? 3 Ga 1 - 
Tl, /?3Gal-T2, /?3Gal-T3) (DmfcTtf? P-Wb£ft* ^ 
n^n©@lm^^SM#^^4^tff^nTV^•5 C£f^¥6-181759, J. Biol. 
Chem., 273, 58-65 (1998), J. Biol. Chem., 273, 433-440(1998), J. Biol. Chem. , 
273, 12770-12778 (19&)) 0 ££s £fm8£©g&SS»J©/J 1 , 3-#7* 
*te£HJfc(/? 3Ga l-T4)©»fc^j&**p-Wb£ftT^£CJ. Biol. 
Chem., 272, 24794-24799 (1997), J. Biol. Chem., 273, 12770-12778 (1998)D o 
/?3Gal-T4fcfc;tf>^U:*:>KGAU GMl£fcttGDlb££f£-f Gal/? 
l-3GlcNAc«il(i^figbftl>o 

* &mm&£Vi'7' i) )]/&<< X c£IB©£$£|l3^T5GlcNAc/n,3-#7 * 
^tLT^&^o *flgjgffl!II&&Colo205j!p 6 GlcNAc/? l,3-#5* h-*!&&g# 
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^WzmmMfcl'CDig.mz&^Xl^ti:^ Q. Biol. Chem., 262, 15649- 
15658 (1987), Archi. Biochem. Biophys. 270, 630-646 (1989), Archi. Biochem. 
Biophys. 274, 14-25' (1989)) 0 

&fc^mm(Dfem&£n^ffii l z%mx$>2> 0 tot, xmm^mmm^om 
tho?L*cii m*te*v 3m&&&rzz.£&tobtix\,\z CActa 

Paediatrica, 82, 903 (1993)) 0 >? h-N-^h^^-X (Gal/?l-3GlcNAc 
/?l-3GlcNAc/?l-4Glc) Hu fc \%Wz.% < ?LJE#<7>r 

-XXfoQ3ffilX±.<D*V3n&tetA,¥&&L%:^ CActa Paediatrica, 82, 
903 (1993K J. Biol. Chem., 270, 29515 (1995)) 0 

n^o bfe^oT, CfttTlC^D-Wb^txfcGlcNAc /n,3-#^b-X 
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*&W&s (1) ~ (4 7) IzmtZo 

K its is T V ; WU * a Mil £ %M U T V n 3 (h-tZh'fi/'T i) Jls)l 

©^U^r^-Ktix »/?3Gal-TK /? 3 G a 1 - T 2 3 G 

a 1-T3 tl±mti:Z>Miffi.te/3 1 , 3- #5^ h-X^^T^-So 

(2) UT(D (a) , (b) iJcttf (c) fr£>£3$cfc OMns^'J^ 

( a ) ib^ij#^ i mmcoT * j mmw & 3 * u ^r?- k N 

(b) i2^J#-^l|^©T^y^i^ij©3 1-3 1 0%B(DTUm%m% 

(c) (a) %fzte (b) ©^U^r^- K©WT-5T^ y^ie^iJJz^^T 1 

±HB (a) £fzl± (b) ®^U^7"^- K©^-f ST^^ie^'JiC^T 1 U 

lE^^^^WrS^U^T-^ Kttx Molecular Cloning, A Laboratory 
Manual, Second Edition, Cold Spring Harbor Laboratory Press (1989) (HX 
Ts^b^a^ — — ~ > 2 ){£ h i&f ) x Current Protocols in Molecular 
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Biology, John Wiley & Sons (1987-1997) (WT> t> U > h • 7"o hn-;UX • 
f > • ^1/Jra7- • / WtDy- ^IBST) . Nucleic Ac ids Research, 10, 6487 
(1982). Proc. Natl. Acad. Sci. USA, 79, 6409(1982). Gene, 34, 315 (1985), 
Nucleic Acids Research, 13, 4431 (1985). Proc. Natl. Acad. Sci. USA, 82, 

488 (m5)miztm(ommg$)£mmAm%H^r, mximm^ir-^ 

gfcT-&*K l{Ifr£>iHHi. £f£L<&l~20fi. cfc0#£L<a:l~l o 
*%W(DK U H3?p*Gal/?l-3GlcNAc^jt^^pjH6^/? 1,3- 

BLAST CJ. Mol. Biol., 215, 403 (1990)) ^FASTA CMethods in 
Enzymology, 183, 63-98 (1990)) ^Ffcffl^TirgLfc t & £ (ffll^tt©%££ 

±ib© (a) (b) ©^u^r^- kc^-tst^ ymmmz&^z 1 

Gal/n-3GlcNAcfl|j£££$Rri&&/? 1 , 3 b-*3E#g#|ir£t4££-r 
SKU^r^Kti. fi^3Gal-Tl % /? 3 G a 1 - T 2 * 3 G 
al-T3£&fl&S#r£E&/? 1, 3-#7* h-^^»*t?ftS 0 ' 

(3) 3-#5* r-*i|£f£ilSr£4»\ »0!©^JB7c*J«tc??4 
t5N-7t^^Dt^>SiC)iJ 1 , 3f££T-#^ h-^Se^-TS 
?S4«&S±E3 (1) (2) HBa©^»J^rf-Ko 

(4) /?1, S-ii?? h-xm&BMftVttfs GlcNAc/?l-3Gal/?l-4Glc 
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(i) tfcti (2) lae^^u^r^Ko 

(5) UT(D (a) , (b) N (c) (d) fr£>&SS¥ OMfcEft 

-2.DNA : 

(a) ±13 (1) - (4) (D^fhfrl-olztmomv^r?- K^n-K-f 
SDNAs 

(b) iE^Js^2-e^^n^^sia^j(7)4 o 2-133 i#g<5D^sia^j§ 

WTSDNA, 

(c) IB^J#^2T^£ft£i&SI2?!Jc7)4 9 2- 1 3 3 1 § @ CDi&glB?!] £ 

(d) (a) - (c) ^ttlfrlzmmcDDNAtX h l> >^jc> h&3l#T 
t*/W7U^Xt^DNAl?$,(3, ^oGal/?l-3GlcNAc^^^qTfg^/? 

. 1, 3-#5^ h-^^^rS^^W-r^^U^7-^h*^i3-Kt-5DNAo 

13 (a) , (b) £<fctf ( c ) ©DNA/p^^SffJ: »9mf*i£D NA£:7p 

— 7£lz, 3D- - ■ :7u#v-tf— v3>^ r^— ^ • ^ 

£J;:<fcOf#£ft£DNA£jti!*U nD^-^si\(i7°^-^fe 
&<DDNA£®£fbL£7'r;^-£flH^ 0. 7-1. 0mol/l©N 
aCl#ST> 6 5 0 CT"/Wy!J*V-e-i>3>£ffofc^ 0. l-2fgjt 
®©SSC (saline-sodium citrate) i§M ( HSiljgOS S C?3r£©ffif&fcJu 
15 0mmol/l Jgftth'J^ 15mmol/l ^:c>^-HJ^A 

7u hn-;i/X • > • ^eudrJL7- • ;w -^TVM >b 1 ~3 8^ 

DNA Cloning 1 : Core Techniques, A Practical Approach, Second Edition, Oxford 
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University Press (1995)^©Hifc^fc:ia®£nT l> KT'no CI t& 

^rV^X^tS&DNA^LTJIftlftttts BLAST Q. Mol.Biol., 
215, 403 (1990)) ^FASTA (Methods in Enzymology, 183, 63-98 (1990)} 

K"f SDNA©Jg&iB?!l£'J>fc< fc* 6 0%JM±CDjB|5H££W-f £DNA, *f 
*b<«±8 0%m±©fflPt4SWfSDNAs b<&9 5 %JU±0 

ffil^tt£Wt£DNA£&fcf-a£fcj&*-C£3o IgDNACDn- r*TSGal/?l- 
3GlcNAc#fB£l^£qJf£&/? 1 , 3-#7* r-*i£f£@£fitr£t££W-f 3* U ^ 
7°^ FfcJu £&<D0 3 G a 1 — T K /?3Gal-T2 £«fctf/? 3 G a 1 - T 

(6) ±§B (5) IBig©DNA^^^^-(cm^3i^"r'^^tlSM^X^ 
DNAo 

(7) liiftDNA^ 7*7^^ HpAMo-3GT5^fe(i7-77^ 
KpBS-3GT5 (FERM BP-6645) T*&£> ±13 (6) IBS© 

(8) ±§3 (5) tefBt&ODNA, (6) gBtt©&&*.#:D N A s 
(7) iaa©ll^^^DNA^^^S^^^o 

(9) JfcfHE&f*:^ $t£$k itliSSs Ht«> M&lfflfl^ #t h h 

Bnmmr*&z>s ±ib (8) iB«g^H^m^o 

( 1 0) Escherichia ^ £.JRtZWL&V0'e$>Z> ±13 ( 9 ) SBiB 

(11) MMMmtfs -?t>7, - X^u-^W^s ^xn-TSflR 
-/W:7*U K-vjHBfla, CH0M, BHK«, 77>J*^ r* >J if ;i^IK*ffl 
SSn Naialwa«, Namalwa KJM-lJfflR t hfl&je^JK«BflSi5«ttJ c t h 
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(12) ^EM3§#\ Spodoptera f rugiperda cD#^»s Trichoplusia ni 

±13 ( 9 ) amcDBnm&i&o 
d3) ±sa (i)'~ (4) ©^-rn^ioiciBtto^'Mr^H^n- 

(14) ±13 (i) ~ (4) <^f^fr lo£13M©*"U^:7^^*£rI- 
K^£DNA£^*-££fl^M/T"^#£>ft£llM^ 

(15) ^ • ga>?P*SjtJ©^^^^T"$)€»ch^^i:-r2), ±13(1 
4) IB^OMit^o 

(16) ±13 (1) ~ (4) ©v^■ri^*»lot:la«©^>J^7•^K*n- 
K-f£DNA£^* - tc^^T*fi «b ft£M&x.f*D N A 3 h 7 

(17) ±13 (i) ~ (4) ©^rn^iotigatto^u^rf-K&n- 

K -T £ D N A %m I \ in vitroT'CO^¥ • £ <fc D gfc* U ^7?- h* 

(is) ±i3 (i) ~ (4) (D^ttifri-DizmMomv^yf-Fz&m 

(a) g£I#Hik 
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(b) i)N-r-fe^;i/^^-9-^> (GlcNAc) N 

i i ) N _ r ^ ^ .-3 v i y^m^m^m u =f*i*5 «t t5 

i i i ) N - 7 -fe ^ ; 1/ ^ ^ ^ > B & * # M 7c* 3g £ *f T Z> «g M ft h M K 

(c) --»; >$*#^ r -x u«k m 

(19) ±HS ( 1) ~ (4) lotziEtt©* U^T^ ksims 

(a) 
(b) 

(c) 5* --U^^^^h-X^TK^^^^^S-y-b^ s£ 

(20) ±HB ( 9 ) iai©®4tlx i&IMR Mtl«*5J;^*«i 
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(2i) ±ib (9) gB«®#t h ^>^yiz y-#m%i*ffi^^ mm 

(2 2) ±g3 (9) I3@©h7>^^x-^^*t^^tgL, MlWtc:, 

(23) fe&mnifi. m*>^zn. mmm, rur*?*)*^ trvn 

&&Ltzmmikfr%tezB£QM&hzfe& ] mmT~$>z>. ±ia a 8) ~ (2 
2 ) oofn* i ~DiztmcDm&&o 

(2 4) #a/?) J i&tl©^;u^>T-^?>ci:^^h-rs. ±12 (2 

1 ) HB8©S£jg&o 

(2 5) ±§B (1) ~ (4) ©l^ft* lo£s2i?ffl#U^:r?- — 

(2 6) ±IB (5) (zia«©DNASfeH:ia^|#^2*fel±3Tm*nS 
^iS^J&W-rSDNAOWrs^SE^I^CDji^Ufc 5-6 OiMSiilHJDga 

K g§ t> M fcf ft 3 D N A o 

(27) * 'J if 7 * l/tff- KgNI#:#, :* U >7 K4 1 © U >Hv 
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*7 X ^-hffi&lzm&Ztlfcsi- U 37 y* YWMWs * 'J 37 * 
K#© U U >^^^^t 1 ;HS^-^7'^ K^^t^tfe^nfc^- u 

3*7^l/^-f ^- 'J 3 7 ^ l/^f F^->7 y;i/^C - 5 /o ^ 

7 y;i/-eli^fnfc t 'J 3 7 ^ 1/ h'l^ ^'JD7^1/^? K^©«> 

^"7^1/^ KglH^k t'J37^l/^f K>4*©^ hy>i«7jyW> 
fl^ifi^ h (phenoxazine-modified cytosine)T*fi}&£;ftfc;t U 3 7 £ 

^k^^ dn a*© 2' -o-rDbvi/V^-^T-g^^nfe 

^- y 37 ^7 i/^-^- K U 3 7 0 h*t£© y *"-7#2 ' 

h h ^> y *-^?a«i^nfe* u 37 * u#*- mmfrfrbftzm* 

DSKttS^U 37^W KSI#<*:^ft5x ±IB (2£) gE«©:fr 'J 3* £ 

(2 8) ib5»js^2 o££&2 i -ca^nsffiSie^js^-rsD N A, 

(29) ±B3 ( 2 6 ) ~ ( 2 8 ) ©1^1* ftfr 1 otd.fB**©;*- y 37 * l/Tf 
K£flH\ #y*7~ bf • ^x-r > • y 7 ±IB ( 1) ~ 

( 4 ) ©^"f ftjtp£gB«©# U K&3 — K-f S»fi^©«S«*^«f 

(3 0) ±13 (2 5) (2 9) l3fB©;fri££^:fc££fct±My£ 

(31) ±IB ( 5 ) x ( 2 6 ) ~ ( 2 8 ) I3*i©D N A£ «fctfiafcl#^ 2 
*fcli3T^nSJfi*iE?!J%WrSDNA^e)f§t)(inSDNA§fflV\ ± 
IB (1) ~ (4) ©^-fftfr loCcIBig©*' 1 )^?*^ K£3- K-f-SDNA© 
^¥^fe(imRNA©iIIR§»J-r§^^o 

(3 2) ±13 (1) ~ (4) ©^■fn*»l-otcE«6©^'J^7'^K&^ 
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(33) ±13 (32) mmvtafc&m^. ±is (l) ~ (4) <D^rti 

(34) ±hb 02) mm<Dtm*m\.\ ±§a m ~ u) 

(35) ±i3 ( 3 2 ) ^matrnztt? zftmmmmio 

(3 6) ±i3 (3 2) mm<D$ifo*^m?z>, mztz&mm&(DBmmo 
( 3 7 )' ±13 ( i ) ~ ( 4 ) ©^-rn^p i -Dizmmotf u k tmtk 

(3 8) ±§3 (i) ~ (4) ©t^-rnfr i-3{zi3a©^';^r^ p&mrn 

(3 9) ±H3 (1) ~ (4) (D^-rtii^l-D^t^mco^^^y^-Y^M 
t%MMtmmM£-£&mZ^. ±13 (3 2) §3f£©ln#:£fln\ g£*'U^ 

(4 0) ±13 (1) ~ (4) (D^ttitP 1 ^>lzt?,M<Dm) ^73- >£n- 

(4 1) Tn^-^-DNAfr\ >hfl§» *fl§» J««. 

h57D^-^^ ±IB (4 0) iai©7Dt-^-DNA„ 

(4 2) 7D^-^-DNA^ thlife(iY^7a*07Dt-^-D 

±13 (4 0) (4 1) I3«g©rp^-^-DNAo 

(4 3) 7-D^-^-DNA^WiJS^3T^^tl-5jISIS^J© 1~5 0 
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0 O#i0JfigK?J*©3llft-f £5 0~5 0 0 0 b p©DNAiB?!j£*ff *s 
±B3 (40) ~ (42) ©ofn^loCiai^^D^-^-DNAo 

(4 4) ±13 (4 0) ~ (4 3) m^-f til? 1 -DlzUWLOyu^— $ — D 

(4 5) Utf-^-itfc^fr\ ^P7A7i-3-jl/ • 7t^h7>^ 
7x7- sate*, hi^— triifc 

±13 (4 4) IBIgO^^ , >l-->^° 

(46) ±13 ( 1 ) ~ ( 4 ) O^-f 1 o«cfB48<^ U K ftn — 

(4 7) yy^T^Hlft^^^&Sx ±13 (4 6) IBfR©^ y^T' 

(i) **M©s/Ty;wK^a*«fiSo^>rriai«*^fiJSRrffiftiffi, 3 

- n=? >? h -X<E^#*?Stt* Mt S*rS* yvT*- h* ft =3 - h* <T 5 D N A 

i/TV )M 4 X a mm £ tz £ i/ T U ;W1/ -f X c «§|gft I83g LT l ^ 5 v 

> h 1-3 8. A Laboratory Manual, 2nd Ed.(1989)s D N A «- n 
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Techniques, A Practical Approach, Second Edition, Oxford University Press 
(1995)^£13©£ftfc;£?2u &5^t±rfJflg©*v/ K tf'J/tif 7-^-7, 7 U 7° 
h • 7*^7,^ K • :>7^A • 7*— • cDNA • y>-fey^ ■ 7"> K • 7*^7 
5 K • 7D — CSuperScript Plasmid System for cDNA Synthesis and 
Plasmid Cloning ;^7nBRL (Gibco BRL) *t§SQ -W y 7*- c D N A • 
• *v h CZAP-cDNA Synthesis Kit, 7> r7*^->tt!l) £flH*3 

v T »j >f * a Mil £ fc* r 'J ; wi/>f 7, c Mi^ & 3831 t T ^ 3 *Jl&$| 

it fciWiiM® ltd MZtZs -yyyjijuxti 

«tB£$g;EbT^5fc hX^«ttTS-5Colo205, Colo201 N SW1116^, & 
S ^ H: T U ; Wl/ ^ ^ a ttlil * «S U T ^ S t h AftftglO] jftft-? * 5 Capan-2 

cDNA7^77 U— SftSJ"r5fc«)©x 7D-->7*^7*-£:LTi;£, A 
JiMK 1 2&#Tg£^S!iT£S&©T&*U;f, 7 7^7^ 

MfttfJUi, ZAP Express C7 r 5 * '>*->*tK N Strategies, 5, 58 (1992)3 , 
pBluescript II SK( + ) CNucleic Acids Research, 17, 9494 (1989)3 , AZAP II 
(7, h7^y->ttS!i) s Agtl 0 , Agtl 1 CDNA Cloning, A Practical 
Approach, 1, 49 (1985)3 * ATriplEx (^D->T'V^tti) , AExCell (7 
T)^*>T&m) , PT7T318U (7 7fr-?*/7ftm) , pcD2 CMol. Cell. Biol. , 
3, 280 (1983)3 , PUC18 CGene, 33, 103 (1985)3 * pAMo CJ.Biol.Chem. , 268, 
22782-22787 (1993), SiJ£pAMoPRC3Sc (^¥05-336963) 3 ^(fSCi:^ 

fe£.19L&®t ^^ Escherichia colit:JRt"S(IS^"r*n«V>1" 

tnZbm^ZZt&'egZo Mtttttfctx Escherichia coli XLl-Blue MRF' 
h^*:x->#i^Strategies, 5, 81 (1992)3, Escherichia col i C600CGenetics, 
39, 440 (1954)3 , Escherichia coli Y1088 CScience, 222, 778 (1983)3 , 
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Escherichia col i Y1090 CScience, 222, 778 (1983)) , Escherichia col i NM522 
CJ. Mol. Biol., 166, 1 (1983)) , Escherichia coli K802 CJ. Mol. Biol., 
16, 118 (1966)3, Escherichia col i JM105 CGene, 38, 275 (1985)3, Escherichia 
coli SOLR™ Strain h X> TfrJK} s E. coli LE392 (^U*j- 

b h XmmmmkColo2%&£(DmR NA£*) GIBCO BRLtiM© c D N A&m 
y^rA (cDNA Synthesis System) *v Y £fflOT c DNASMt^o 

^DNAgQSSpj^Stz Sf i I U>£-£tt^bfc^ ^p-->^^- 
pAMoO Sf i IffifcfcjipAUfcT^;^ KSf^Sl-rSo 

my^X^ E. coli LE392^ff$W^bTcDNA-7^ 7? U-£ 

MUccDNA7^f 7'^U-J; t)@fi 4 J^-r^DNA^^tf^D->^J^T 
(Qiagen) ftMOzr^T.K KISSS** hT*&£/plasmid/maxi kit (^5S#-^ 

41031) hsffl^tr^x^ Ksnsi-rso 

m(D4U(D/3 1, 3- r-^lE^^OT^^KiB^ISJtR-rSC 

&£D£>7?*£ CCarl W. Dieffenbach, Gabriela S. Dveksler, "PCR Primer: A 
Laboratry Manual", Cold Spring Harbor Lab. (1995), #±$£-BB • filitftJK* 
mm, if • 7n h3-;k>'J-X r C DNA^o-->^j , ¥±*±, (1996 
30 s Science, 241, 42 (1988)3 Ctot§»7; J W&WZ-ftlfct £D 
NAIB?iJ$:W-r?)degenerate7*5^-7-^iSltU, ±IB"?IIS^ Lfe ci)NA7 
^7-7 ^-^iS^bt^U^^- if '^x-O • ■J7 > ^>3> (Polymerase 
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Chain Reaction ; P C R tmttZ) - Z u--> ?m 

2JKi5J:tJ f PCRProtocols Academic Press (1990)) £ffl\ t^^^r^MM 

«t Off ^ii:#T#5o 

^^-ibtlt pBluescript II SK( + K pBluescript SK(-) (l^-fft& 
StratageneftHO x pDIRECT CNucleic Acids Research, 18, 6069 (1990)D x 
pCR-Script Amp SK( + ) CStratagene#lk Strategies, 5, 6264 (1992)) N pT7Blue 
CNovagenttSX pCR IIC-T > t ho^x>|ig s Biotechnology, 9, 657 (1991)X 
pCR-TRAP CGenehunterttSO s pNoTA T7 (5' -»3' ftM) ^£&tf£CL£#T 

■9- 7 ? p - Wb $ ft £ p C R Jgffi»f /t ©ffi^ffiJU &^t-Sdi:fc«tf3, J» 

%±iz ti-gt l & v ^ 7 $ j mm *u-h-rsDNABf>T- £M*R-f s 0 jgggE 

9>Jttx ffift^£ft3Jg£ia^JJI¥#r£$£ N ^(W^MSangerKcDv^t 
CProc. Natl. Acad. Sci. USA, 74, 5463 (1977)) $>&t^te3 7 3 A • 
DNAv-^^>it- CPerkin ElmerttSSO ^®fl^ffi7!]##rgH£ffl^T& 

±IBTf^SiUfccDNA7>f U-MUT, iDNAIfM'?;7'D-7i: 
LT n D - -;\ 4 -7 \) -tf _ * y 3 > £ f, & _ ^ n j ^ i; ^ 3 *, 

(^El/^a^- • *D-->^2JK) £ff-5£fcfc«fc»K fSfcK&tfl, 3- 

A^mff-rSC^^'T^So rp-T^LTfcJu mDNAmfr&Tj V h-7- 

(digoxigenin) £dfc#-e$3 0 
±S3<B£8£<fcDim£ftfcDNA(&JggiB^Jtt, 1£D N A»rtf-£*fl!>g; £ 
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x. fcftf >#— ( Sanger) hOV^ir^^k CProc.Natl. Acad. Sci. USA, 74, 5463 
(1977))2feS^(±3 7 3 A-DNAf>-^x>l7— C^-*> • :n;i/T- (Perkin 
Elmer) ft 10 ^©^SiB^I/f^a^ffl^T^-r C fc£ J: t 

£ £ & 3 Tit 2 ft £i^IB#J £^1" 3 D N A^f£& tt* 3 £ £ ^ 5 o 
ilfepAMo-3GT5, pBS-3GT5 (FERM BP-6 6 4 5) 

>X • ~? 9 4 v K • • V— (Fluorescence Activated Cell 
Sorter;£UN FACS B&BB'f £ ) W$\\z. X t> » iDNA^>7'J;i/MXaf 

mm^z * - 1 ur icDNA %mfr&A,x-MV!) mmx^mx t £ ^ 

^^-T^n^^V^^^?,*©-e^)fflV^^ t I^^T^^ ^J^.(^ pcDNAI/Amp, 
pcDNAK PCDM8 (l^-f 7^=i D rffgg) > pAGE107 Cft^¥3-22979 N 
Cytotechnology, 3, 133 (1990)) , pREP4 U > \f h D £?x >*±10 / pAGE103 
CJ. Biochem., 101, 1307 (1987)) , pAMo N pAMoA CJ. Biol. Chem., 268, 
22782-22787 (1993 k S'J£pAMoPRSA (#^¥05-336963) ) x pAS3-3 (ft 

^¥2-227075) m-%m^zhifix%% 0 

cdn a ^m&^tzmi^ bs^-tscdna & mjr mmm 
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$mm,^ ? *? -(Dmxmz htm m^mm^ d n a & # A-f s 

CCytotechnology, 3, 133 (1990)D s U >i?£;i/^ (43HW2-227075) s 
iJ^7o:^i/3>vACProc. Natl. Acad. Sci. USA, 84, 7413 (1987)) N Virology, 

52, 456 um)£tmcDfim^(Djjmz&\f2>zttfz~%z>o 

m^mmtLXit, t b(Dmmx$>^am\mmm, Nana^a^©-?-/^ 
>T&£Namalwa KJM-1« X ^;!/©«T*&SC0SM. ^-W--X-nA 
Xf-CDMMX'&ZCROmm, HBT5637 (^0g63-299) x ^^««T$>S 
HCT-15^£&t:fS££#T*^ Sf*b<ttx Namalwa«s Namalwa KJM-1« 
* &HCT-15 £ u^^f&So 

BmmWkfc&myoMmx&zm^ mwm^mt^mu±, 

ftTi^£RPMI1640tg*t& CThe Journal of the American Medical Association, 199, 
519 (1967)}, EagletDMEMtgtfeCScience, 122,501 (1952)X DMEM^JfeCVirology, 
8, 396 (1959)} , 199%lfe CProceeding of the Society for the Biological 
Medicine, 73, 1 (1950D £tz&zn ft&Lmm%ffim Ltz^m 

JMfck i!SpH6~8, 25-40°C, 5 % C O^ET^OIfeftTt? 1 ~ 
7BHfr5o. 

T »J ;wk x c**ilft tiffin -f Sfrif -5 ^^"T So S/t U ;wu-f x a MilS 



18 



WO 00/50608 



PCT/JP00/01070 



i/7'J;WKXa Mfl £ £ i> T 'J ^ * c Mil £ HJfo 1 5 fiifoT: & ft fcf 
^ & S & ©T* £k Sv> T U ;i/;u ^ a M$jltrL#: ^tlilny7'J;WHXci 

19-9 (FujirebioaSO-£>KM231 (Kyova MedexftSlO ^ ^5^(i}jiy7'JJWH 
7, c Ig&IJ/t&T- & £DU-PAN-2 (Kyowa Medex#10 £ & (f £ d ^ § S 0 

£tz, ±.tttmx*mm b^DNA^x b u>^> h&^frF-e^wyu*- 

^X-rSDNASM^-r^CliKcJ;^, E?"J#^ 1 HSU©'/' ^ J mw\ t lt& 
bt\ 1W1©7^/^^ gf^b<{if«^tLfcr^y ^12^^^ 

fiP^x itMlitl, #Jx.tt\ t»>X, 5vK Wfi*(DcDNA 

h^^Jfflbfc^#^FJfttM©DNA^^ h& 
S|iJfflb/r^-^r>-^;i/x'-^±McDDNA-&^mo d e 1 3 9 2^f£ffl^ 

7^?-i:lTffll\ £ft£DNA£fflTOftmRNA£^bTU3«© 
mRNA;!p?)iIbfc c DNA^fStltx P CR£*t?^£J;-oT£k 
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1 1 z d n a %mmt s c t #-e 1 5 „ 

^_ . ^■p-->^2jK^tIBtt©^ fc3MttDNA£j»£J;!K * 
&BJi©DNA<&— gR<Z)§E^J££?- • t'JJ7^1/^ h\ -fe> 

^•J^^Utf Filbm ±HBDNA®^-r-5^IB^J^©^Ufe 
5-6 0%Si:(^biE5»J^-r5DNA*fcH:^[DNAfc4affiifi«J&E^J*#"r 

g ie #1 tp <d mm u £ 5 ~ 6 0 % & t m d is n * m t % d n a s & t± & d n a ^ 

IE(c, cn^^-'Jrf^^l/^-f- KCgMlfl: (WT> # U rf** Utf?- Fg§3| 

^ U 37 £ u^-^ it^ * 'J 3 7 >?\<*=f- b**£> 'J >$?^:n 

7 t o ^tfx- h $g££ ftfc :* U =17 * U :fr F §$$ 
#; N t 'J 3 7 ^ 1/ F 'J >ii^x7 T^tfN 3 ' -P5' *7>y * 

^v;i/T'l^^nfc7T U37^U^ Kt£#ffc, ^Uzf^l/^F*©^ 

wc- 5 v-;i/«>^ v^T-M&^tifc* >; 37 * utff- h*^#f^ * 

irpS> h *>> (phenoxazine-modified cytosineJtriH^tlfc:^ U 3 7 £ l/sj-j- 
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^SfetfSil^^-etS C«X^, 16, 1463 (1997)D 0 

(2)fr£i/?l, 3-*T^* \--Mm&m*V^73-Y (UTs *%W<D 
1)^7*?- KhM^) ©Mat 

7*D hn— • >f > • -^E bdri5— • / WtDy- itTVM > h 1~ 3 8 

7*^ F^i^^ipH^tsax^ffl^^o 
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(c, 7u^-*- s ';#v-A*g£IB#K IfrM/n, h-zU®B 

^^-i:ltll pBTrp2, pBTacK pBTac2 (^-fft&^-ij 

>#-vwW A#J;!>rUIE) x PKK233-2 (7 7;i/V>>7tt) . pSE280 U > 
tl^Dyi >tt) x pGEMEX-KT-o #(Promega)ttS!a pQE-8 (^7^>(Q I AGEN ) 
ttSO x pKYPIO (^^^58-110600) , pKYP200 CAgric. Biol. Chem., 48, 669 
(1984);) x pLSAl CAgric. Biol. Chem., 53, 277 (1989);) x pGELl CProc. Natl. 
Acad. Sci. USA, 82, 4306 ( 1985)3 x pBluescript II SK+ h^#v-># 
M) , pBluescript II SK(-) (X r- -5 >#8D . pTrs30 (FERM BP-5407) , 
pTrs32(FERM BP-5408K pGHA2(FERM BP-400K pGKA2(FERM B-6798K pTerm2 

($^¥3-22979. US468619K US4939094 N US5160735) , pEG400 CJ. Bacterid., 
172, 2392 (1990)) . pGEX (7 t )V? i/T^iM) , pET^xA (y/^x>*± 
Wi) ^ pSupex^ pUBHO, pTP5x pC194 N pTrxFus (InvitrogenttBO N pMAL-c2 

(New England BiolabsttSK) x pUC19 CGene, 33, 103 (1985)} „ pSTV28 ($ 

mmm) > pucus femmftm) . ppai mmw-z^s) m*mm?%z. 

t1$X%% o 

ya^-t-tLx&s xmmm(Dm£mM*x ! %®,xg z&(Dx&tiiz^ 

frta&bolXb <U\, trp7"D^— 9— (Ptrp) , lac7°P^— ^- (P 

lac) N p l 7d^-^- p^d^e— , p se 7d€-^-^ xmm'py 
T-yfC^t^rDt-^- SP0 17n^- SP027nt- 
x penPyDt-^-f^lfSCttfT'iSo £fcPtrp£ 2 oj£?iJ£ 
tfe/nt-^- (Ptrp x2) , tac^n^E— lacT77°D^— let 

Utf'y-A^i^iJT&S;/ W >-^*;U*V (Shine-Dalgarno) IB^JhfJ 
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xyiiJt7E 4r^TJi, /Wl^Jl. 7Utf;^ 

JI^|£jI-f £$(£tk Mz.lt, Escherichia coli XLl-Blue, Escherichia coli 
XL2-Blue. Escherichia coli DHK Escherichia coli MC100(K Escherichia coli 
KY3276, Escherichia coli W1485, Escherichia coli JM109, Escherichia coli 
HB10K Escherichia coli No.49 N Escherichia coli W3110 N Escherichia coli 
NY49, Escherichia coli BL2KDE3K Escherichia coli BL21(DE3)pLysS s 
Escherichia coli HMS174(DE3K Escherichia coli HMS174(DE3)pLysS, Serratia 
ficaria N Serratia fpntico^ Serratia liquefaciens N Serratia marcescens N 
Bacillus subtilis N Bacillus amyloliguefaciens s Brevibacterium ammoniagenes ; 
Brevibacterium immariophilum ATCC14068 N Brevibacterium saccharolyticum 
ATCC14066. Corynebacterium glutamicum ATCC13032^ Corynebacterium 
glutamicum ATCC14067^ Corynebacterium glutamicum ATCC13869 N 
Corynebacterium acetoacidophilum ATCC13870 N Microbacterium ammoniaphilum 
ATCC15354, Pseudpmonas sp. D-0110^££>tf £d ttfZ'gZx, 

CNucleic Acids Res., 16, 6127 (1988)^ tDVi/^P H :t >£ffl^S£&CProc. 
Natl. Acad. Sci. USA, 69, 2110 (1972);) , 7"d h 7^7. h & (<f#||Bg63-248394) v 
Gene, 17, 107 (1982 ^Molecular & General Genetics, 168, 111 (1979)^13 

YEpl3 (ATCC37115) N YEp24 (ATCC37051) N YCp50 (ATCC37419) , pHS19, pHS15 
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T&cfc<x PH057°D^-^-, PGKrD^-^-, GAPrn^-^-, 

ADHTD^E-*-, gal lya^—^s gal 10:Tn^-£— s fc-h^ay^ 
^W^I7D^- MFalT'n-t— x CUP lrP^E-^-^^^tf 3 

?t±,«^LTttx l^yftDV^-fe^JIx i/^^D?-ftm £;i/>f 
^D^-bi^ hU37^D>I, i/7-;*^-tr*JIx t*^TJI^£^-f 3g# 
f3§ii£fc£:&(f €>.<!. P:^6\J(C(is Saccharomyces cerevisiae x 

Schizosaccharomyces pombex Kluyveromyces lactis N Trichosporon pullulans x 
Schwanniomyces alluvius x Pichia pastor is ^f£:$)tf ^jifr'f^. 

ffi&^^-CD^A^&hUTttx g#S£DNA£i»A^S£&T-&*l&* 
V^-ftl^ffl^Sdh^T't, 0iJ/Lfclu il/^ h D^lz-i/a CMethods. 
Enzymol., 194, 182 (1990)3 x 77iD7 , 7Xha CProc. Natl. Acad. Sci. 
USA, 84, 1929 (1978)D * S£&U AS. CJ. Bacterid., 153, 163(1983D x 
Proc. Natl. Acad. Sci. USA, 75, 1929 (1978)HE«®£S3F£&lf £ d tifiX 

pcDNAI/Amp, pcDNAK pCDM8 (^-f*i&7^:n rUHS) x PAGE107 mm 

¥3-22979, Cytotechnology, 3, 133 (1990):) , pREP4 U>thnj;i>tl[) * 
PAGE103 CJ. Biochem. , 101, 1307 (1987)] % pAMOx pAMoA CJ. Biol. Chem., 268, 
22782-22787 (1993)x »J£pAMoPRSA (^¥05-336963) } N pAS3-3 (ft 
^¥2-227075) mkmrntZZttfitZZo 

rp^-^-hUTtix m®mm.*xm%x% zbvx&nm^ttibm^ 

S^^^tl. #iJ/Lfc£x +M M#D<W;i/3. (b h CMV) ©IE (immediate 
early) itfe^orD^— *. SV4 0©ii7n ; E-^-, ^Eo ~- • 
U> • D-f^T 7 * r^^f (Moloney Murine Leukemia Virus) (D n > y • # 
— • U f — h • 7°P^E— ^ — (Long Terminal Repeat Promoter) N U h 
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Namalwa KJM-1TO, t h^Wlii«s t h HBT5637 (m^63 

-299) \ t h^^«^^afe{f^Ci:^T-t^o 

• ^iD-v«^UTiis SP2/0, NSO^. ^j:d— 
£LT(iYB2/0^ h h^OT«hbT«HEK293(ATCC: CRL-1573)^, t: h 
fiMlli: UTfcfcBALL-l^ 77 'J t> ^ K y 1f;i/Wil«£ bT&COS-k 
COS-7, t b*mmmMfc£LXmW-15WZ&tfZZ£ftT*%ho 

CCytotechnology, 3, 133 (1990)D , U >^*;i/^^Av£ (^¥2-227075) . 
U *'7i^>>3>^ CProc. Natl. Acad. Sci. USA, 84, 7413 (1987)} , Virology, 
52, 456 (im)lzmM<DJimm*&lf2>Zt&T*%2> 0 

y°U > - X T ' by—- =lT)\/ CBaculovirus 

Expression Vectors, A Laboratory Manual, W. H. Freeman and Company, NewYork 
(1992)X^b^riv — n^-XuV— T'Z>Kz> h 'j — :x 7 ;K Molecular 
Biology, A Laboratory Manual) s ft U > h •T'Dh d— ;i/X • ^ > '• ^ U 
3.?— -JUXuis— t7";M>M~38 (Current Protocols in Molecular 
Biology) , Bio/Technology, 6, 47 (1988)^£f2f*£nfc#i£tc<l; ot, y 
h* -5 d t ftT- £ Z>o 
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mmm&\,^xm^tiz>mfe?mx'<?t>-tLx&. mz.&. pvli392, 

PVL1393, pBlueBacIII (^TOt*hPyi>tl) %&$>VZZ}iifiXg 

-So 

(Autographa californica nuclear polyhedrosis virus) %f%Rl\,\2>Z£.tfiX 

Mi^BISi: LTttx Spodoptera frugiperda <Pfl3%fflll& Trichoplusia ni© 

Spodoptera frugiperda iPgp&iBMa*: UT&Sf9 N Sf21 (MJfao^M' 

Trichoplusia ni«^«^ UTteHigh 5, BTI-TN-5B1-4 (>f > bT h n> ! x> 
ItfiO ^ ^^u^ma^^m^bta Bombyx mori N4H^$>(f^c:h 

AS (^1¥2-227075) , 'J#.7i^>3>a CProc. Natl. Acad. Sci. USA, 
84» 7413 (1987)} Z£.tfiX%Z>o 

(Cytotechnology, 3, 133 (1990)D > U >i^jJl/i">AS (ftgg¥2-227075) N 
'i*7i^>3>g CProc. Natl. Acad. Sci. USA, 84, 7413 (1987)} ^£#> 

H, 20 (1994k 21 (1995). Trends in Biotechnology, 15, 45 (1997)D 
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(CaMV) ©35S7-D^-^- N ^ *T^> 1 7D^-^-^^if £ z tftT* 

-jmTkm&mmfc^o^ > h d > 1 ai- £ «i t iz x o , m^<d%m 
m^mmt bin *"5rK F-)to3y, -r* N 777t, ah^ 

tim^tn&m^Z mZlt. TVunty-^'h k ( Agrobacterium ) 

(4$^Bg59-140885, ^Bg60-7008(k W094/00977) % ^VZ h D#b— >a > 
£ (^BS60-251887) s >\-^ 1 Z )\s15y CMfcTM) (#H^ 
2606856, m^25l78l3) S3 t#T-§5o 
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&£0<D7j?£ CAmerican Journal of Clinical Nutrition, 63, 639S (1996K 
American Journal of Clinical Nutrition, 63, 627S (1996), Bio/Technology, 
9, 830 (1991)} Mfc^ZmALtzm®)* £#^0* U ^7*?- K£ 

h'$3-h'tSDNA§ 7 * -£ 

^x- v^m^rnn^, mm*.foDNA(Dzi-YTz>%iM/3 1, 3-#^ 
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J&ttfe© ^ -f fi £ ffi ^ 1 4) ^ o 

T>7>Mfofrmym(Dmfr{t%i, mm, rDb:t>^of«, 

7>*-*A N U >i7>^n>) A^0#8lRf«gK>#»K©7*>^-H7 Ait, 
*©ffe£MjRfb£$K ^7*h> N e^x** N &®^*Z S 

-7-»;*- N *n?>r>j07k^#p^ ^s#fij3«ttf^Hiejpzk^»^ &&&& 

ig^pHBu 3. 0~9. 0t3^"T5o pHCilll &«&5^fcfrg 
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m-rztmit. -m^m^tixi^mimo^m ahe journal of the 

American Medical Association, 199, 519 (1967)) N EagleOMEMigit, CScience, 
122, 501 (1952)) , DMEMtgiik CVirology, 8, 396 (1959)) x 199tgife CProceeding 
of the Society for the Biological Medicine, 73, 1 (1950)) £ fci: d ft £ 

mmz wji&Lmm * mm u tz mmm ^^^So 

t%mi±. ifpH6~8, 2 5~4 0°a 5%C0 2 #^ET^©^TT" 1~ 

$Ltz%m$ i >j&mz]kbx. ti-r^^i/y, ^-^>'j>, xbuyb^j 

:c>*±§!0 s Sf-900 II Smt%m (^BRUil) N ExCelHOO , 
ExCell405 0"fft& J R H/W Tf-^ ji> v-X#IO n Grace's 
Insect Medium CNature, 195 , 788 (1962)) ^£fflt^3<r <b#T" £ 3«, 
J&#fcJ\ ii^pH6-7, 25~30°C^©^TT\ l~5HISfT-5o 

3 b-xm&mmfe&z^tzffim^tsffiftxv^r?- Yt\^x% 
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(stem region) , iJ<tVM^«i*^tfS 0 <D*¥<D CMW&ftfr oT O 
bt^sm^So #««fc«&Mt£©Jg#fcJ:x N*Jg£fc£&-frfctf U 

k u ifc t -e^^^-s trSft < ft 5 a»£t&i*-r 5 ^ t £ 

^tt'M<fct»47^8i!p?)ftSi:?i?n5o tot, 31#@ 
(Mji^) U^^Ktt, itg?#S3S^-e-<5W^t N ^1/ 

^D7A7in3-^'7tf;i/h7>^7l7-t\ #y (Arg). 
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**U (Glu) .'rnrOGs ^Jlb-7,m^>^n> ?)I/97*>S- 
h7>77x7- fe\ ^iJtXf-y>i (His-tag) , S^r^K, D NASo 

ISSfcE^, 13, 469-474 (1995)) « 

*-;i/V>£©£& CJ. Biol. Chem., 264, 17619 (1989)3 * ut?t><D 
fife CProc. Natl. Acad. Sci., USA, 86, 8227 (1989). Genes Develop. , 4, 1288 
(1990)) , £fcfcMS&8¥05-336963, W094/23021^i3HB«£©#&£^ffl-f S£ 

o 

(D*y*mntz>ztt>z«Z2>o mm - mmm<D* ?t\sx&, h^> 
¥— fe\ 7dtm>a, 7d?m >a<d i gG^M ^d7A7izd- 

^•7-b?;i/h7>^7i7-lf, #'J (Arg) „ (Glu)\ 7dt 
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'Jt^fy>i (His-tag) x S^7^h\ DNA^W^IM^X T 

TO^m^^ti'h-^^lf^tl^ CUjJIII^, 13, 469-474 

(1995)} o 

Jfev ft^¥2-227075fcgB*B£ttT^£#i£fc$i;-tx *t KdUKjStc^ 

m&mt&zmvx&mm&i. ^mmmzxz&wi^ j;jw;>j^kd 

EAE) -t7jn-^, DIAION HPA-75 ( HgfbJ&fctSD ^W>*>£fflV^c 
i^t>xl^07h^7 7^-^ S-Sepharose FF (77^J/7ttS)'tl 

ffi&ffl^fc'S'Vl/Sil&N 77^r^-^D7h^77-f-^:^D7F7^ 

©^^(3 «t t) U K SHHR^x ] ) ^y?- Y<D^m<*%-# U ^7? 
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Sfcx j|^©ttte^»^©JiS!i^?i CMethods in Enzymology, 83, 458D £ 

hr^7 4~-*mm[sxmm-rzz.£<bT'gz cm/us**, mmm^, 13, 

469-474 (1995)^ 0 

#'J;Ui\ P CProc. Natl. Acad. Sci. , USA, 86, 8227 (1989), Genes 

Develop., 4, 1288 (1990);) , ?$H!¥05-336963, W094/23021Cia«©*at 

U << & stray" V >G%m\,\&77 4 -rj — ^D? h?*^7^ — (Cct 

££U jnFLAGtn;Mffll^77^ -x-f— 9U^ Y7^7 lc<£ t>*t 
SJ-rSd^j^T-^S CProc. Natl. Acad. Sci., USA, 86, 8227 (1989), Genes 
Develop., 4, 1288 (1990)D o 

*S£Bfl£>* U^7*^K&, &m<D%& a. Biomolecular NMR, 6, 129-134, 
Science, 242, 1162-1164, J. Biochem. , 110, 166-168 (1991)3 £^DT, in vitro 

±$zrmmgtitzxv^7°?- ¥<DT^smmm^m^ Fmoca (7;m- 
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Z>o £tz, 7 F*;i>7 h • Ar^^ (Advanced ChemTech ) ^-*> • 

h > h (Protein Technology Instrument) $L ^>>-fe-fe;i/ • ^# 
(Synthecell-Vega) *±, M-trr^ (PerSeptive) *i, &?M!lftffi^0) 

mm l tz *§m<o * ^ k o«jgi?«f (is * > ^ * mt^-emnm v > ^ 

Mm^mxmi, 1 9 9 330 t3Btt©^Sfc: J; O^HrT^&So 

£i£CJ. Biol. Chem., 258, 9893-9898 (1983), J. Biol. Chem., 262, 15649-15658 
(1987), Archi. Biochem. Biophys., 270, 630-646 (1989}, Archi. Biochem. 
Biophys., 274, 14-25 (1989), #^¥06-181759, J. Biol. Chem., 273, 58- 
65 (1998), J. Biol. Chem., 273, 433-440(1998), J. Biol. Chem., 273, 
12770-12778 (1998)} izmbTMfetZZttf-ZgZo 

(3) il^Z 1 , 3|g£T\ N-TMz^l/^VmtfSX N-7 

mm%tzi l mmmz^?zfe&wnz£.i& • 
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Gtzmm* Galal-3Gal/?l-3GlcNAc^ii^^Wr-5HfI> Galal-3(Fucal- 
2)te\$l-mcMcmm*<stitZ>mn. GalNAc«l-3(Fucal-2)Gal/?l-3GlcNAc 

*S*fcLtI3-(2) lzi$bZftdZt&Z*gZ> 0 

±13 (2) T«#bfci&tlM#:^fcttM^li@#:^fflV\ ±IB ( 2 ) © 

N - T-b -9- ' >^S. ^Oi/ n £ fct ^ ^ - zmmzftto u 

^^-^^tc^^jizi-zBmzmuLtcm^^tmm^tzimmm^ 
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\mx^?mwmzA4^(i&cDm%*<2u$u^m%Q)m'g (z) sit 

mx^^mmm^A (i^coum^n^§m^m^a>mm (z) hit 
(no-dan) ^-M^4tf«<f«-- ,9-<^n<« 

ZWrna-mZCoME (Z) 28T v i"l ^M^^^MiC^^J-^^^azgf 

^a.n^ig^-|i$^^vn^a?&'a^*9:^^#^is^^3$gi (z) sit 
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mMMlt, T-fi^Z Y^>>? h-N-*^ h^*-* (agalact lacto-N- 
neotetraose, GlcNAc/?i-3Gal/?l-4Glc) %&ntLZ, 3 7°CT" 1 
^;W£>^>7 b-N-^ h^*-* (lacto-N-tetraose, Gal£l-3GlcNAc/?l-3Gal 
/?l-4Glc) ££/&t££^©T*££75^£lSM£ (U) hbTs 0.1mU/l~ 
10,000U/ lt^Ov U < iilmU/ 1 M.000U/ 1 (Dggtffll^. 

^s^^^tSc ±ia (2) mmntmiz titzBmmmfoo) 
tmi&s ±ta (2) mm<D#tY Y^>xis^-v?mvo£*)mt>titz^)\?p 

^->S-215 S B«fl§ail) ^©3f^;t>#M£f4ftk -b^;uh U/Wl/T 

^mftmnt, mno. 1-5 0 g/i©*fi-effl^e>nso 
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GalliO. 1-5 0 0 mm o l/10lHfffl^Sui:tfT#5o 

M^bT(^ GlcNAc01-3Gal/?l-4Gl<\ GlcNAc/?l-3Gal/?l-4GlcNAc, GlcNActf 
l-3(GlcNAc/?l-6)Gal/?l-4Gl(\ GlcNAc/?l-3(GlcNAc/?l-6)Gal/?l-4GlcNAc, 
GlcNAc/?l-3GalNAc, GlcNAc/?l- 6 GalNAc, :JH©«£©Vvf 

«*^w-rsa^*Hx fes^ttrs/roT^^ h«^Nis^s«i«*^ 

^SSSttO .' 0 1~5 0 Ommo l/lOl^ffl^Slfc^lS. 

£fc£J6tt*tt&fc<k PH5-10, Hflb<iipH6~8, 20~50°C 
©^T* 1~9 6B#Stf-5o 

Gam*. - • */n^ • mwMm >rvn>u*ui/-mcrv v 

3§mt, (199630 3 o 
(4) ^RH©^'^^ h ** KW, " r5 ^®f^ 
(i) #y-^ti-^^4afr©ff« 
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^^©&4a«:iM8llEMifc!) 5 0-1 0 0^g*»»S U^o 

h'^7*^^A^^>7z> (keyhole 
limpet haemocyanin) -^^D >m(D** U Tgetc^^^^fe 

S[in^©ft4ttx lIeia©fi!-^©^l-2ilH*§(c3-l 0@fT-5o 

■TS^i:S»**SSj^C#*^S!l^ (EL I SA&) : g^SKffJ 1 
9 7 6^ Antibodies-A Laboratory Manual, Cold Spring Harbor Lavoratory 

(1988)) mrmmtZo 

«tt)ifii«IS8lflU gsfiiiiSJ; ?K T&fi&&£btfV9u-1')itm&ftm. 

»Sl-rs^i:UT{is i&0#8U 4 0 ~ 5 0 %ffi>mmM7 > 
^E — ^Aici^ifeftK # 7* U ;i/§£$3fejg (Antibodies, A Laboratory manual, Cold 
Spring Harbor Laboratory, (1988)^ $fcfefcDE AE — fe7 td— *jb-7.A x 

(a)tt<*:Hl«©^^ 
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<*U 1, 2 0 0 rpm-e5^H5t^«lUfc^ ±flt£f£T3<, 

nbtotziffltmft®&mte%h , )x-m<t7>*-$Ammto. (pH7. 6 

5) T'l~2^r a maU^JfilJt^^Ufe^ ME.MJgJfe-e3.[5]ifc&U f#*> 
(b)#HM»(Dil^ 

8-7*ry7->m&WZ (BALB/cfi3fc) #iifli«^P3- 
X63Ag8-UimT, P 3 -U 1 hUTT) CCurr. Topics. Microbiol. Immunol. , 81, 
1 (1978), Europ. J. Immunol., 6, 511 (1976);) , SP2/0-Agl4(SP-2) CNature, 
276, 269 (1978);) , P3-X63-Ag8653(653) CJ. Immunol., 123, 1548 (1979)] x 
P3-X63-Ag8(X63) CNature, 256, 495 (1975)} %?&m^€zttfZ*g Z> 0 Ztl 
t>(DMmm$s 8 -7V?7=.>mm (RPMI-1640*g*&tz^;i/# $ > ( 1 . 5 m 
mo 1/1) N 2-^M7 , hx^y-;i/(5xlO- 5 mol/l), i^x>* 

■?oxi ojug/mi) &xu*m}%mn (fcs) (csl^m, 10%) 

g/ml) fcin^fc^iO T?«5tt"f -SA^ «ife^3~4BM(ciE^ifeT* 
igftU m&UtmMM*2 x 1 OWXtffll^o 

(a)T^#bfe^04«^(b)T"mf#b^#MM«^MEMl§%^fe(i 
PBS (»;>^-^-hU^A 1. 8 3g, y^A 0. 2 1g, A 

« 7. 65g, ^g* l'J^ik pH7. 2) -?J;<ifc#U 
^1^«:#HS«=5~1 0 : l£&£<fc-5?g£U 1, 2 0 0 rp 

& ^nfc^#li^cD«g|^J:<(J<-L, iilili:, «#Ufc#^ 3 7°C 
T\ 1 0 8 ftftg£«&fc$\ #'Jif U>^7^f3-;b- 1 0 0 0 (PEG 
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- 1 0 0 0) 2 g, MEM 2ml&£W*^JlZJl**i/ K (DMSO) 
0. 7mUI^UcS^0. 2~lmli§flnU Mfc 1 ~ 2#K$fcME 

MJ§Jt i ~ 2 m i zmmmntZo 

nfciBUT-^S-^fcHATJgife ClEfTOflfeK (1 0" 4 mo 
1/1), fv^Xl. 5x1 0- 5 mo 1/1) jS&VTKSrrV^s (4x 
lO-'mol/l) £j!iD;£fcigiiO 10 0ml^:IIt5o 

9 6/^giffl7L/- ht 1 0 0 1/^f oML, 5% C0 2 

^>dr^-<-^-^ N 3 7°c-e7~i 4 an^arr So 

^*t±^0— SRShDT^^-^-f X CAntibodies, A Laboratory 
manual, Cold Spring Harbor Laboratory, Chapter 14 (1988)) ^tzM^^ti 

Ma&ru-Hciu-hU M^'J K-v^#±^^U<t±^xE©(d)T*li6n 

§£;W;/U K-x>£ffl^T, E#M&IRi£fc:«fc 0 * D-- 2 Ulli Dig t 
ClIUBtts HTM (HATig^^T^yrxy >£B^£fgtfe) , 20 
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7'i)X$>mm C2, 6, 10, 14-tF7^M>;?tA> (Pri 
stane) 0. 5 m 1 £J«f*l&-^ U 2 MP^if-f 20 Ufe8-105i^ 
©Tr>^t^(i7-KT^^(3, ( c ) T* & ff b £ # |g B^tf) ** U ^ r 3^ K ^ y ^ o 
-^;Wfiftjl£;W7'J >'-7*5~2 0 x 1 o 6 «/E^j^rt(c^-r 
5o 1 0-2 lBP^W^U K-^ii^^btSo 

^TK^bbfev^^^^J^TK^^U 3, 0O0rpmT5^ B »^ 

^tetfCifctf):^ V$J7(DZtX\ t htil IgG. IgA.'lgM. IgD. IgE#£tf 
£>*l£o 1t:7*^*hfci;. ^7^|^(7)7^V^'fr0Ci:Tv7')^t(t IgGl. 
IgG2a. IgG2b. IgG3. fc hT-&. IgGl. IgG2. IgG3. IgG4#&lf t>tiZ> 0 
»^>/^Iilt a— 2 8 0 nmf©«*g J: 

(5) $»DNAIfelitU3?^l/^ K*fflV^fe^0CD^^iT^ 

$»DNAIt 7>fiz>XRNA/DNAM OU XV <i t 
-iyfrzh*)-, 50, 322 (1992). <b^, 46, 681 (1991). Biotechnology, 9, 
358 (1992) .Trends in Biotechnology, 10, 87 (1992) .Trends in Biotechnology, 
10, 152 (1992). 16, 1463 (1997)) fcSUtt h U 7VI/ • y 

CTrends in Biotechnology, 10, 132 (1992)) £^fc!lS$c&»J^©£ 
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m ©j^fiff^spii. mmm^mmyn n®a (199 330 3 & 

TInSo Lfc^T^ #2gBJ3£>**U ^r?- K-fSb hcDNACDiS^iJ^:, 

ia£HJ3£frfc:T£3 nfktt 5 o c D N A (Dim £ -a f -5 ^feftiSfc^IBfll 

^ti^ tir i c d n a <Dmm t ^i^MB^mm s it&i- 3 c t c 

iE#l#®ji^t3 5 0-5 0 0 0 bpOEJiMtsro^-^-DNA^ife 
#T-£3o 
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r^y mmm^m^iz & o jut© 3 m<Dm&&&m&nz „ 

^*rCJi©^j«t:K#-rSal,3-^5^ h-^4E.^|R x £J:tfO (H) m&m. 
©£JSfcfcM#T5Mt4&#fcfc^iMfc CNature, 345, 229-233 (1990)3 o 
lf:;H7Si»»14t5a l,3-73-^te^»|R (Fuc- 

ti 1 1) ©«£$ N mfc : ?-&mizm-3<T*;mm<Dm^iz£r), 

i&T£tctem&Ltzmm&£l&?Z>Zttf®t>ftZ^2> a. Biol. Chem., 269, 
29271-29278 (1994), Blood, 82, 2915-2919 (1993), J. Biol. Chem., 269, 
20987-20994 (1994), J. Biol. Chem., 272, 21994-21998 (1997)3 <, 

fuc-ti i Mm£#vzmMm&mmm-£$>zi/ 

7 U 3. amm<D%M£m$temm&$> £ Z. £ gtlZ ^ 5 CCancer 
Res., 56, 330-338 (1996), Cancer Res., 58, 512-518 (1998)3 0 

tot, fuc-ti i io^ssKs^fctciDs m%<Dmm^^t<D 

T U * atttlg; fei^T" U;wi/>f * c«8©£j£fcB&4-f £fr 
1507-1517 (1998), 42, 1565-1570 (1998)3 0 
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(a) k%w(Dmmm^mm 

m 

*«W©^U^r^-H(± N TIB (8) © (a) tf^&lCitK H^U^T*^ 

Yv>fc&*m&$Ltz\mm?z<b&ya*xz v tires z> 0 

(7) #&W©&#©*Jffl 

(a) $»Sft§I^5»^'^7f KO&^ftrtftfiliJJ:^ 

A' 

m 

lis [2 n^(DmmmtiLfcTmm Ltz^mmv-x u ^r*- h t*%m<o 

So 

(b) MB^oifL^^^wrssm 
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sank mm. mmm&, ?i«t. y^om, van, ^y-h-^mommm. 
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#£¥fc«fcDg&S#x ilftfiLU Umtz*) 1 0/zg/kg~8mg/kgt- 

<fc So 

(8) *£U-->^N<£>jfcffl 

flat: # i* s * < ri «iii(7)^fij&s & Jgjftn s &fgr ^tsct # nrig-e* § 0 

So 

±B(D4t&m±. WT (a) ~ (e) tmttmt «t DflW§qI&T*<&3o 
(a) ±SB (2) Tg3«Lfc^i£*ffl^T8SMUfe**W©«f«/? 1, 3- 

^ K*^"T5^W(E^(*:©«Bliaiftmfft*fct±Jg*±?ll) §iii:bTffll\ 
«SfciS*40#:£T\ CJ. Biol. Chem., 258, 9893-9898 (1983). J. 

Biol. Chem., 262, 15649-15658 ( 1987k Archi. Biochem. Biophys. , 270, 630-646 
(1989), Archi. Biochem. Biophys., 274, 14-25 (1989k ^¥06-181759, 
J. Biol. Chem., 273, 58-65 (1998), J. Biol. Chem., 273, 433-440(1998), 
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J. Biol. Chem., 273, 12770-12778 (1998)) £ffl^T£l, 3-#7*h-;* 

m&mmfe&*m%.u. /? 1 , 3 -#5 z h-^mmim^mmttzim 

.(b) *m*(DXV^7*Y*%&t$W&1lLfc&±M (2) XtZMLtzB 

m&mt*. mmm<D&&T, ±hb (2) (Dimmx2mrs^ibimr^m 

(c) ^^©^T^ ±§B (2) 
©&*^-C2H$|I3fr£> lMm%m&, fflBS*©0Etf 'J^T^K**, ±IB (4) 

(d) Y*fm?%mm%. mmMvtty. ±ib (2) 

"f SjHS^g^fclOS^ ±§B (5) T-iB®Ufey-1f>M^^U^V-fe"- 

(e) ±HB (4) T^ffbfcT-p^-^-^T^itdl/^-^-ii^^^ 
LfcDNAM^^7X; K*fiftI©*a5t:<tDft«lU ±13 (2) IB 

mom^mmz s ±13 (2) gB«©^^tc^D-c#Au mmtimzmmt 
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5. mmmmzs «»&**©#&r v ±12 (2) Emcotmmz*2mmfr 

(1993),Biotechniques, 20, 914 (1996), J. Antibiotics, 49, 453 (1996) , 
Trends in Biochemical Sciences, 20, 448 (1995). sSfflJISX!^, 16, 581 (1997)} 

fctt^U-> • 7;i/^-L/^-b> h • 7Df^ > (GFP) jHH^S&kfSZ. 
So 

( 9 ) y y * 7 r> ±0 1 h MWKDftm 

trVi?, -^3% <^-x\ r7h'J, ^*^©J£f4#«( embryonic stem 

ffil^lfi^x.<£>^& C0>Jx.fcf, Nature, 326, 6110, 295 (1987), Cell, 51, 3, 503 
( 1 987)30 tc «t 0 ^rSft $ t±ffit©iB?!l tIiU;tl^n-> £<f m? Z> 
Z C0**«x Nature, 350, 6315, 243 (1991)) 0 

iffl as * □ - > ^ iE n mm & & s * * ? @ & $ <^ -r s z. ^ # -es s <> 

# U K £ o K "T 5 D N A £ffigt© ^ £ 

coi&oizLzmmmmz&^z, m&fotcDKmm* 1 )^??- k so- 



so 
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m$m%m-%®L$tz^z> a t & m^x^o $ h ^cre-ioxp^ tcom&viz x 
x, ^(DmmzcDfrBmmfci'&kikz&tzm cceii, 87, i, mi (1996)} 

Btt&&£i*tzm CScience, 278, 5335, (1997)} HfitobtlT^Zo 

?&m*(D&m(Dmm^mz&^xm®xmmftm^^)\'ttez> 0 
mmx&Zo 

7?&<So ^IfflfiS^iri^^'J^l/^^allf^* (19-9) , J/t;i>>f * all&tfif*; 
(7LE) , £fcl^H/>f;*b*g&ln# (Neokokusai) F 
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T ^ & i £ £ ji n£ u T & o 

3Gal-TK th/?3Gal-T2, t h 0 3 G a 1 - T 3 fcitft h £ 
3 G a 1 - T 4 bfelg^S^ Ufc0-£<fc So 

ig2EI &2 0fcJu 7*^^^ KpBS-3GT5OjtfiJtXgS^bfc0t?a5So 
Mm ^3i«Alt u> h n-;i/7^;U MpAMo) £*ALfcNamalwa 
»[Namalwa(mock)], SSl^iit h/?3Gal-T5M7"77^ h' (pAM 
o-3GT5) £#AL£Namalwa« (Namalwa-3GT5) ico^Tx fiii'TVJl 
JUXcMmtiifr (DU-PAN-2) %m^X®&M%itfi{*%i&*?fK'Dtz&s FA 

DU-PAN-2(£>ftfc> *) £ A- PBS £ffl^fcl$<0|g|t-e&3o 

^3H©B(i, u> hn-;i/r77^ K (pAMo) ^#ALMCT-15« 
[HCT15(iock)]x &S^ttt h/?3Gal-T5M77X^ K (pAMo-3 
GT5) £#AU£HCT-15m (HCT-3GT5H) ^Z•D^^T^ Ky7'J;i/;K7ai 

(i9-9) \ tjii'TVfrjMxcmmmt (du-pan-2) x tK)^xa.mm 

ttfc (7LE) ZtzlZWlJ XbmmtKfo (Neokokusai) Zm^Zfflm&Lfttiifcm 
fcfc* h^Ait DU-PAN-2©ftt>DCA-PBSSffl^fcl^(3D^T?&S 0 

M 3 Ga 1 - T 5©fe¥^©ft^*Ufc^&^bfc-r-C*5o 
HS&fcfcttSt h/?3Ga 1 - T 5 i^ft^lMci^T 
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th£3Gal-T5 ©£^l#J0Sfciu V ^ftiO«ti5^T PISSES 
LTV^h#X.^)tlS/?-7 7 ^^>©fe¥atJO»^ 1 0 0 0£UfcB3tf)*a*f 

mm memcDA^ t h£3Ga 1 -T 5^&f&tfc?©$IM£^L£!aT- 

— ^-f >^*$ (open reading frame) fcfc s t4if£T-^UT&So t h/?3Ga 

1-T 5 cDNAC7>f V7t- A©JS?tf fcteffl Ufcr^ (si-k si -2. 
si-3 N si-4) Offil^^-C^tifco 

3§6HlcDBfciu th/?3Gal-T5 c D N A®7-f 77 A©«ji4^ 

i6El(7)Cit RT-PCRi££fflOT. Colo205$BB&££W- 3 t h /3 3 G a 
1-T 5 cDNA©§7-f V7t- A©$g^S£Ili^fcg|l£jjsb;fc0-e&So 
0 6 A £ ^ L£ -7=> j -?-(DMfr&t>-&T R T - P C R £fr o £gU ^60* 
tC^UfeftiJIS^ ( Xba Ufett Bsm I) T«U7-fV7t-A0^ 
££*Tofco noneMJ^^S^b^^C^^^UTl^o £©U— >fcfc 
^I-7-A-(10 0bp7^-)T^5o 
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mm, jijxbmm) ofmat&tont h/3 1, 3-#7>7h-zm&&m 
mmw&. ztz&WM 7>bmmm£&m^tzMftffi£%i&&. facs^ 

§ItM»^lt5^^1, S-ji^Z h-xm&&m (#3 Gal 
-TK /J3Gal-T2 v /?3Gal-T3, /?3Gal-T4) jlfc^CD 
<E^0)^attx RT-PCR&CProc. Natl. Acad. Sci. USA. , 87, 2725 (1990k 
J. Biol. Chem., 269, 14730(1994). ftH¥06-181759. J. Biol. Chem., 273, 
26729(1998): fcffl^Tffofco 1 , 3-#^* 

t%z%ti2>/3-T??>(D&'%mM(Dmz i o o o t Ltcmoymnmtvx 
mmLtz (mimcDB) c 

(1) ^•ll««{i^ltS^^7*mm (y7';jWK^am ;U^*a 
Mils JKXbli) ©«3gg©i«^ 

«i:bT{t ^lHi«fflJiai* (Colo205, Colo20h SW1116, LS180, HT29, 
WiDr\ HCT-15, SW480, SW620) N mBMBI^ (Capan-K Capan-2) . Wffiffl 
jgft (KAT0I IK MKN45, MKN74) N B&fflfflfa (PC-1) . *Mi«tfc (SK-N-MC, 
SK-N-SH) , U WSflllMfc (Namalwa, Jurkat) , mtiffiSfflLfflfa (PC-3) & 
m^tzo 

Colo205. Colo20K LS180, HT29, WiDi\ HCT-15, SW480, SW620, Capan-K 
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Capan-2 N KATOIIK MKN45, MKN74, PC-K SK-N-MC, SK-N-SH, Namalwa, PC-3& 
7 * U'*> • $4 y • i3)l3-^>— • 3l/^y3> (American Type Culture 
Collection; AT C C)«t Uflfe 8 £tz, SW1116 (ATCCiD A^rJb^) 
iJctWurkat (SSfv- >M>^ ; RIKEN GENE BANK<fc D rJIE) &g£n«# 

^XaHISirC^ (19-9) N tfiJl J 7 a«itn;ft (7LE) , ZtzteWU Z bmM 
tiiifc (NeokokusaiftM) ^ffll^MfttfeU FACSSffl^«lfco 

(#Jl x 1 0 6 ) $?>fJPfa-7 (1 . 5ml : :ny^> F;b7*± 

Si) fcfctK (55ox g , 7^0) iz£t)MM%m:&>fzo 
mmm* o . .9 m 1 © o . 1 %cdt^± b u t? A£^tr »; p b 

S (A-PBS:8g/l NaCl, 0. 2g/l KCl\ 1. 15g/l N 
a 2 HP0 4 (tefTkK 0. 2g/l KH 2 P0 4 , 0. \% Y V 7 k) 

l/fcgK §£&#*{cA-PBST*m 0/*g/ml£#fRLfc±IBi7t 

S*B^ «£0. 9mlOA-PB ST* llel^bfef^ :7;M-u-fe>f> 
^V^S/T^-h (FITC) T^IHUfeJaT^Xl gM/I gGttft 
(Bio-RadttSi) &A-PBST1 6^#3§Rbfe?§fft* 2 -0 a liD^T»«8U 

SJSS^x «£0. 9ml©A-PBSt*lIHa#lt^ 0. 6ml ©A 
-PB SfcSRffiu 7)i*l>vk>z • T^-r^— t 1 ^ h* • -tr;i/ • v-£- 
Cxtv^-xiJ-h.7D-t>f h^—^ — (EPICS Elite Flow Cytometer) ; 
31 (COULTER) *ffl^T»«f*ffftofc 0 Sfc^H^hUTx 

^^HCAt^to AJPilS«jrc-&SColo205, Colo20h SW1116, 
* «fc OTH^IffllS^T" & S Capan-2 £ 43 ^ T * -f 7* 1 ffiftg < b T ^ £ 
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(2) sat hMtimiz&tfzmmtf 1 , 3-^5^ h -x$mmm (/?3g 

al-TK /?3Gal-T2, /?3Gal-T3, ^3Gal-T4)lfe 
( a ) &MmB&fc &%~*m c D N AOil 

^dd*;ua& CAnal. Biochem., 162, 156-159D D£RNA£$a}U£o 
^RNA^.e/zgC, ^^i>U^7 ^l/7'— t? I (Life Technologies^ 
SS) *5#fl:/mlfoSj!iDU iK5^K^tfco £Jfc&* 6 5°CT» 

n 6tlfe±RNA=&^^OUT. t'Jn (dT) ^^Y-gffl^t 
SUPERSCRIPT™ Preamplification System for First Strand cDNA System (Life 
Technologies*!) (aDcDNASMbfco Sifofi 2 0 u 1 Ttf V\ 

(b) 7,*?>*r-Yhift$t>uy tu-)\,(Dmm 

^.m.m(DWmzm^^7,^yV-Yt^X\±, bb/?3Gal-TK th 
/?3Gal-T2, th/?3Gal-T3, h h /? 3 G a 1 - T 4 CD#c D N 
A£pUC119£fcttpBliiescript SK(-)(zjfl^^^r^^ ^ h* (pUC119-3GTh 
PBS-3GT2, pBS-3GT3 x pBS-3GT4) £ N &c DNASB#£$ D m"f SiftfrJES* 
^TtfJKrU ifif!>KDNA«mufc&©£ffl^fco 

pUC119-3GTlti N ^¥6-18175913^© 77 X a KpUC119-WMl (FERM B 
P-4 0 1 1) £|5]l;&(DT&3o th/?3Gal-T2, hh/?3Gal- 
T 3 fc h /? 3 G a 1 - T 4 c D N A©8ti§i±x WT© <fc "5 tlfT o fee 

# c D N A®8E?!JKftS$j&: 7* v P C R %ff o £ £ «t & 

cDNAOWfr^flUfeo 

&f#£ftfc&cDNA§rM-£7°n-7"£ UTffltvts u d ——/^ 7"U n 
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tl«cDNA£mf#L£o th/?3Gal-T2, fch/?3Gal-T3j3«t 
tft h/?3Ga 1 -T4(7>JggE?!J£x L I - C 0 RftOD N k'y-^^y^ 
— (dNA sequencer model 4000L) 3f>:n;i/ $t©D N A is— 9^ 

hh/?3Gal-T2, £ h /? 3 G a 1 - T 3, & fctffc fc h /? 3 G a 1 - T 
4 £ 3- K f 5 d £ fcfigg Lfco #cDNA B:&fcI©SS#l& * £ Jc bfc P C R 

/?-T^^XD^a^Mffl0X^>^-Ki:UT^ pUCl 1 9 -A 
CT*cLNAffifr%Wr)&tfflmmm (Hhidll I £ Asp 7 18)7? 
«»rbTiI8#DNA£&glbfcfc0£ffl^fc Q. Biol. Chem., 269, 
14730(1994). ^|g¥06-181759D o 

rtSSj>hn-;^tm TgBOct-JtcbTISSbfcr^^^ K (pBS- 
3GTlds pBS-3GT2d, pBS-3GT3d N pBS-3GT4d) & % # c D NA%W D ft-fiilft 

pUC119-3GTlf;::fc^T. fcr/?3Ga : l-Tl c DNA^O Ba n I I-Ec 
o_RVHg2 1 2 bp^^^-a-5C^(cJ;0pUC119-3GTld^^Mbfco 

pBS-3GT2t^5^Tx th£3Gal-T2 cDNA^O Af I I I - B s t 
E I 10 2 5 8 bp^mcfcCJ; <9pBS-3GT2d§^bfco 

pBS-GT3^^3^T, th/?3Gal-T3 cDNA^ St y l- Sty lj 
1 8 3 bpfcfc&i* DpBS-3GT3d£fts8ibfco 

pBS-3GT4fc£^Tx b h/?3Gal-T4cDNA»(D Acc I I I -S t 
£ IBB 2 5 3 bp ClfcfcJ;DpBS-3GT4d£fls|!ibfco 

/3-79*><Dm^myatemm(Dft®3> h v-)i£LT&, puc 119 — 

ACTd^cDNAgP^^O^tH-rM^m ( Hin d III £ Asp 7 1 8) 
X'WmisTmffitfiDN Alz&WkLtzb<D%m\,^tc CJ. Biol. Chem., 269, 14730 
(1994), ^¥06-181759:) o 

(c) RT-pcRizkzmmmcDfem. 
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±SBgr*B«lfi#©cDNA 1 0 p. 1 U<f*)g|5=r> f P-;Uffl7*^^ => K 
10^1 (lOfg) ££*r 5 C10mmol/1 Tris 

-HC1 (pH8. 3), 50mmol/l KC1, 1. 5mmol/l M 
gCl 2 , 0. 2mmol/l d NT P N 0. 0 0 1% (w/v) t'7f>, 0 
2#mol/l fcfc^ftfllflr^v-O T % DNA^'J^7- trAmpliTaq 
Gold™ (Parkin Elmer*±M) Sffl^TP CRSff ofc 0 

-T litfe^gftT^ v-©^IB^iJ^IB?!j#%4, 5fc N /?3Gal- 
T 2 jtls^gft:/^ J'?-(Di&mm%%mm^ 6. 7fc N £3Gal-T 
'35tfi^Sfl«jr7'r^-0«Si2^l&iB5ys^8. 9fc N /?3Gal-T4 
itfE^^^7-7^^-c7)iISia?iJ^iS^JII^l 0, lit, /?-T^>!ft 









pcr myocoyjx (bp) 












Sjg (°C) 


&3Gal-Tl 


F : 5 • -TTCA^CCACCTAACAGTTGCCAGG- 
R:5 ' -ATACCTTCTTCGTGGCTTGGTGGAG- 


495 


283 


60 


$3Gal-T2 


F:5 
R:5 


' -TAGAAGCTAGAAGAGCTATTCGGC- 
' -ACTCGCCAGTGATTGAACACAAAC - 


616 


358 


60 


P3Gal-T3 


F:5 ' 
R:5 ' 


-C C CAATGCC AAGT ACGTAAT GAAG - 
-TGTGGTGTTCCTTAGCATGACCTG- 


474 


291 


60 


P3Gal-T4 


F:S * 
R:5' 


-TTGATCCCCAACCAGGAAGCTTGC - 
-T GAGGCCACT GCT CCT CT GAT AC G - 


590 


337 


68 


P3Gal-T5 


F:5 ' 
R:5 • 


*- ACCACC AGCAGTG CAGCGGAAAC - 
-GCCACGATCCTCCTGAAGAGGCA- 


554 


410 


65 


fi-Actiti 


Fi5 ' 
R:5 ' 


-GATATCGCCGCGCTCGTCGTCGAC- 
-CAGGAAGGAAGGCTGGAAGAGTGC - 


789 


639 


60 


*F 


: 7*9- R : 'JM- 









zttf-egZo -7js ±137^ Hc£r> N ^gpz7> 
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PCRHu 9 5°C-el lft®<Olm$M&. 9 5°CT«l^F^s &Mfc?lz.Mbtim 

i mimm(DT=.- u > ^sset? i mr. 7 2 °c-t* 2 ainfr e> & ssis* 1 
^;u*:ut. 3 b-xmmmMfc?mz-D^r&4 21M 

it £l Ufco 

«E&* c D N A(Dfrt> D ±HBT'flM bfc* ^>^-K77^U'Sl. 
25fg, 2. 5fg, 5fg, 10fg, 2'0fg, 4 0 f gffl^T. PC 

Sfctox if©«BflStci3VN'r*)-?©563S*t±PISfii:%^^^So tots #*ffl 

jsc # it s /? - t * ^yae^o^aicittv cdn a^sjsos&$©m 

pgc /? - r * ^ > ©2§3iM & # jt b o 

^ 0-7/7^y(Dm^m f ®J(Dm% 1 0 0 0 t Ltz^O^MiUt LTi^Lfc 

£3Gal-T U /?3Gal-T2*jj;^3Gal-T3liGal/?l- 
3GlcNAc*3t*"&*t- ?>rSt4^^ b"C ^ * fr\ * -r y l < »S l/a * 3 

*fli*l«& (Colo205. Colo20k SM116) ^.tw^n^ (Capan-2) T* 

(C010205, coiozou SW1116) ^mmmmmm (c mn -2) xm%p^n 
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tic 

mmm2 ^mmmmttzimmmmmm^mitmmmmiz^x, 

h~^«s^»lSMt4&Wt-S^U^rf H*n-Kf Satfe^ (cDNA) <D 

(1) t hxmmmmmoio205t^(DmRNA(Dm.m 

t h*jm^«*&Colo205 t fc'K D^i/i (Roche) tt»©mRNAWb'ffi*y 
KT&£01igotex T MT30<super>£ffl^T. 1^3 0 //gcDmRNASmffLfco 

(2) t h^jgjffllBattColo205S3l5cDNACD7>f ^U-©^S8 

±13 (1) Lfct h^&fflflSJ*Colo205&#©mRNA £ 

ir>*GIBC0 m$M<D*y h (SUPERSCRIPT Choice System for cDNA Synthesis) 
£ffll\ ^'j3dT^7-7^Y-hLT2*IcDNA$MLfeo 

■ltl?>-*iIcDNA(7)l^»(cWT^^^T*SJ_iI U >#-£tt#Lfco 
C Sf i I U>^7-g)M-43 

mm^- 1 4 T-^^nfc-*^D n A&xmmm^ 1 5 -e^&nfc— 

DNA5777^ K • /W^i/^rAXft3 8 0 A • DNA^Sffll^^ 

SM-^iDNAS^fliS S!l*fc:5 Ommo 1/1 hU 

*-HCl (pH7. 5), 10mmol/l MgCl 2s 5mmol/l V 
?*ZUJb-)l (WTx DTThR&IB-r-S) s 0. lmraol/1 EDTA 
fc«fclHmmo 1/1 ATP££tf*f»$ (UT, T 4 tf,*l@r£ h 0&§3 
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fi£Uc2*icDNAST4 U #— felg®?£4 5^1i3^i?^ T4 DNA'J 
fcfl 0 5 0#&£j}D;u 1 6°CT1 6B$|ig£jfo<*H2\ s£-#ilDNA&^ 
t: Sf i I 'J>ft-£fl--5-i,fco 

H^^Jl^D — ->^^# — (Expression Cloning Vector) TfeSpAM 

0 Q.Biol.Chem., 268, 22782(1993). S^pAMoPRC3 Sc (ftfflW- 
05-336963) } 10mmol/l h U7-HC 1 ( p H 7 . 5). 
6 mm o 1/1 MgCl 2 , 50mmol/l NaCK 6mmo 1/1 2- 
*;b*7rx*y-;ufr£fc5j(8ffiis (WTs Y- 5 O&feft fcn&iB-f 5) 5 
9 0^1(;?« N 8 0#fe(D Sf i I (^SiiftSL ttT* ftfcKtefenfr 

gLKli&iftfc 4 0 IfiOBamH I £j&D;U 3 7 °CT 2 ^S^bSJ^SfjJ&o 

±HBTTOtfe Sf i I 'J>ft-£ft--5-UfcDNA (mRN A- 8^g&* 
%) §T4 'J^-t*W2 5 0//lt:m, ^ft^ftOigjBifcC* 
8kb<DDNAftrtf-2;Ug:fc<£U r T4DNAy#-- tr 2 0 0 0#<5^inx.T, 

1 6°ct- i Gmmm&fcm&'nft-Dtzo 

^il^ilOSJteffit: h?>777- RNA (t RNA) 
j)[]U 10mmol/l h'J^-HCl (pH8. 0)£ 

cfctfl mmo 1/1 EDTA (xfl/ y^y * > 4 h >J tf A) fr^&S 

*8«& (WT* TEjfcilr?&hB&E3-f 3) 2 0 / uli:iilito 
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s&KJ&ifc&fflV^ ho*— U — i/3>SCNucleicAcidsRes., 16, 6127 

(1988D tiO^JiiMLE 3 9 2*fc C^^i^- • ^D-->^2J£D 4 

Sic, icDNA7^/7'J- (*J»g) £<fct>\ ^7^x> (Qiagen) 
tm<D7?X* FmM*y hT"&£/plasmid/maxi kit (iffiffiS-^ 41031) £ 

(3) degenerated^ ^— £ffl^fc$r&/? 1 , 3 h-Xi^g^ 
cDNAifM-O^f 

BE»I©4«©/? 1 , 3-#^* r-*te#IMR (/?3Ga 1-T L /3 3G 
al-T2, /?3Gal-T3, /J3Gal-T4) ©7^ ;mgffl%it&t 

A' 



^2^ 


/?3Ga1-T7 7' 5 'J -13 








1 


"7 2 


3 


p3Gal-Tl 


A" iretwg 


Y 172 VMKTDSD 


E 264 DVYVGLC 


p3Gal-T2 


A 169 IRQTWG 


Y 247 VMKTDSD 


E 340 DVYVGIC 


p3Gal-T3 


A 96 IRVTWG 


Y 175 VMKTDTD 


E 266 DVYVGIC 


03Gal-T4 


A 89 IRASWG 


Y 170 VLKTDDD 


E 290 DFYVGVS 



&£flcD#& CCarl W. Dieffenbach, Gabriela S. Dveksler, "PCR Priier: A 
Laboratry Manual", Cold Spring Harbor Lab. (1995), RAM— £13 • fttjt* 
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te f-^^-^'^^ 0 ^^ 0 ""-^ ' * ±tt ' 0996 

, Science, 241, 42 (1988)3 KftoT\ #**r-7©7 I S&mitm 
t % l&mm degenerate 75>fv-ftlSttbfc. ^a-?-^^-? 
_^ bT ^ f ._ 7 1 - k ^-7 2t»l6-rS2»©^DNA (*n-*ft©E 

Kai« 1 6 IB*© D N A hiH?iJ#^ 1 8 §3«&© DNA^?^ - ?- ±13 
(2) fiIlfecDNA7^7'i- (^^F) **!tkbTPCRft 

fc*BlLfc&x pBluescript SK(-) (Stratagene*t») ©E_coRV1M rfctf 
•^p-.-^bfc. 7IB*©DNAfcE5U«19E«© 
DNAft?^-,.±iB (2) -CJiKUfccDNA^^U- (7**$ 

y-»rM-^ffl^T¥ri^{3^bfc^ pBluescript SK(-) (StratagenettK) 

© Eco RViM ht:Wa--^^° 

±13 (2) tiibtcDNA7^7'J- (^5 HOOng) ft 
frtr50/£l©SJ6**C10mmol/l Tris-HCl (pH8. 3K 
50mmol/l KC1, 1. 5mmol/l MgCl, 0. 2mmol/ 
1 dNTP. 0. 0 0 1% (w/v) -t?^>. 0. 2umo 1/1 75>f 
£ N lUCDDNA#'J/7- IfAmpliTaq Gold™ (Parkin Elmertt) ft^ 

jjOU PCRfttTofeo - 

PGR!* 95tfH»»^ 95-CT30W* 3 5"CT?1*H& 

~, t ,P CRtli»r^©^ia^J{i, EPICENTRE TECHNOLOGIES 

/c ,;Thprm EXCEL II Long-Read DNA Sequencing kit-ALF : C*t«i~ 
ft©*y r- (Sequiineim 
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No. SE8301A) LALF DNAy-^x>tl— (77-vtA 7t)^^T 

T5DNAfSrtf-£ lTOtf#b£o 

iDN A^tM*cD7°7 4 < BB^Jlix iH?'J#^ 2 f3f<CDD N A<E> 6 

4 3#gfr£8.5 l#B®jfi£iBfllfc-IiibT^fco 

&tz. mm^i 7%m<DDNAtmm^i 9tm<DDNA%7u 

N AKrtt® 7*7 ^-SISt}*^ < IE?'J«U IB9U#^ 2 I3«tf)D N A<D 8 
7 6#Bfr£ 1 1 2 4#i©ffi£ffi*!lfc-&LT^fco 
(4)»l/?l, 3-#7*h-*«g#g*S5cDNA<B3W§ 

WL7"v--7*m^X, ±13 (2) T*MbfecDNA7^f77 'J --©1*3© 5 

iA^iJ^-fe-yaX:^ 2 {SitJg© S S P E C 1 

IgifiOSSPECffl^tt, 1 8 0mmo 1/1 JgibT-h'J^A, lOmmo 
1/1 »J hU*A x lmmol/1 ^t 1 h 7# 

g (EDTA) <fct)&S (pH7. 4) } , 0. 1 %S D S <fc *>fcS8«fc* 
7f6 5°C> 1 O^M^-f S3lftT2IIk HgjlJgcD S S P E* 0. 1%S 
DSfr£&3J^ffiM4>T*6 5°C, 1 5^^*: -5 lleU 0. 2xS 
SPE, 0. l%SDSfre,&3Sffi?grtn:-6 5°C, 1 0#f§i6fc 9 f 
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(5) X^X^ KpAMo-3GT5*C*PA£ftT^acDNA©Jg&E#l 

DNA©±ftSE8l£x WTO^-e^lfeo 
p AM o^^-^CE^JfcftSto&X^ t— fcffli^Tx DN AOD 5 ' 

^^tlfcIB^J(c^fiO^^DNA^siMU ^*l£X^ T-tbTffl 
l\ £££$fc©jgSE?!J£?fc£b;fco 

^Etif££*£»>ig-fc:*:fc«i:*K icDNA® £J£^IB?"J * b „ 

^£E#l©?fe££fcJU L I - CORtt©DNAi/—^x>-9-—(dNA sequencer 
model 4000L) fcSJ6+ y h (Sequitherm EXCEL 1 1™ Long-Read™ DNA-sequencing 
kit-Lc:x^ • X^£>) „ ifeliM-^ViiVT-ftCDNAy-^xvit- 
3 7 7 y h (ABI Prism™ BigDye™ Terminator Cycle Sequencing Ready 

Reaction kit: Applied Biosystemsft) ^^fflbfeo 

pAMo-3GT5 c D N A(D±i&mffl ( 2 7 7 5 b p ) &E#I# 

icDNA(± N «IS^»3RK:^a«j*«M*^f 5 3 1 07^8*645 
tf'J^X^ K&n-h'bTV^fco 

i^^u^x^ K(ic:ntT'^^D-Wb^nfe4McDb h/? 1 , 3-#^£ 

"r-Xte^&Jfc (£3Gal-TK /?3Gal-T2 N /?3Gal-T3, 
/?3Gal-T4) hT^y^l/^;!/T*2 8%~3 7%©*BPH44^bfcCfc 
frb, l,3-#^ h-^lE^»*T?&5i:#i?.^nfeo 87^>>K 

E^JOtf^n^HSPtfrii, E#l#*rV7 h GENETYX-MAC 10.1 (V7 h 
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mo/3 i, h-xm&mmt<D7 $ ;mmi±.<Dttm&<Dit&s ta 

ntzo LfctfoT, 3 l#gfr£>3 1 0#g®7^yKE?J£^*f#L>^7*?- 

WT, icDNASt h/?3Gal-T5 cDNA, icDNAtfD-Ft 
U K£tb/?3Gal-T5 tof 

pAMo— 3GT5& Hin dIIIfc Not tlz X *) fc h /? 3 

Gal-T5 cDNAfctfJOfflU pBluescript II SK( + )c£> H i n dlll^N 
otlt^ Vmizmfr&tSZtlzkK). pBS-3GT5£ii^b£: (i2B)'c 

PBS-3GT5 £^tr*»gT& S Escherichia coli MM294/pBS-3GT5(i s 

<fc):rtf3fClTg 1#3^ SffiS^f 3 05-8566) CFERM BP-66 
4 5 fcl/tSFtE^ftT^So 

(6) kh/?3Gal-T 5$g^r5 7^ F^IALfct Mgjt«f3£tt3 

□ >hD-;i/77^VK (pAMo) &<fct>*b h/?3Ga 1-T 5$&K7*5 
(pAMo-3GT5) £^n^*U 1 # 1 (3&£<fc? (3 T E$I 
Mtl3}gfi?U/r^ xl/^ > nn-'U—>3 >i£CCytotechnology, 3, 133 (1990)) 

1. 6x l 0 6 «&£D 4/zgcDr^>U ^iALfei, 10 
iErtn^£^&RPMI1640i£il C7. 5% NaHCO^l/4 01, 2 0 0mmo 
1/1 L-7>*3- >jg?£ (GIBC0 *±iO£3% N ^i/U> • X bl/7-hv 
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4 is>i%m (GIBCO 5 0 0 Ounits/ml ^-v'J> N 5 0 0 0//g/m 

ixhi/rh7^y»$o. 5%mmLfzwmmoi%m (Bymmnm) 3 8 

G4 18(^tl) £0. 8mg/mll:^SJ;a»U H 
(3 1 4BP H ^#U^BWfem«^mfiL^o 0. 8mg/m 

1©G4 1 8£^&RPMI1640Tl$ttb£:o 
iiI^I*i:oivT, WsT U ;Wl/>f * c«ltim#: (DU-PAN-2 : Kyowa 

(D&ms p AM o - 3 G T 5 §#A lfe*C*^TIt pAMo§iAlfe 
«(3i:fc^UT, tjHsTVJMlj ZcmmtAVf- (DU-PAN-2) ^(DEifo&tf*.W> 

3>hD-;i/r^X^ K (pAMo) £<fcr>*fc'f £3Ga 1-T 5|g 
mr^X* h* (pAMo-3GT5) £ ± IE illsJti <fc $J7"im 

(HCT-3GT5L££OTT-3GT5H) Mlfeo HCT-3GT5Uc£tt£/? 3 Ga 1 - T 
5 m^CDMit, HCT-3GT5HtC^(t S/33Gal-T5 ^¥t)©SHJ:b^ LT'P 
&^ (^»J4i5J:r>*m3^#^) o ^^>^;u^n-Xi s 0. 8mg/ml 
OG418 £^&RPMI1640T«tbfco 

Stf#L£*>>?>^D — > (HCT-3GT5H) £o^T. fcv>7 U;wi/<f * aii 
tfCft (19-9) N ^7'J;i/M^ciijn^ (DU-PAN-2 : Kyowa Mede'xftSO ^ 
ft;^XaMfIj/Lft (7LE) . ^fcfm^^bMfMatt (*#SI£ttS!l) 

P^m7fetrL^fe(i. ^WiJl© (1) iztmhtz^mz^xn-otzo % 
<D&m. p AM o - 3 G T 5 >&#A If: W:j5^tlt pAMo£#AL£ 
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■frlztz^tz (H3[1©B) o 
W±©*gmfr5x P 3 G a 1 - T 5 (±Bfffe&ffllJBa#T\ *<7\mk{*/ 

TV )ui<>{ x&mm, i/-rv Km zcmm. ^aii^i^H *bM 

3; jg& N /?3Ga l-T5£fflJ!&T«S£-frS£2:fc«fc»K ^7 

1MH (S/TU^M'XatggL ^7'J^;H^cia ;i"f*al8$8£J;tf 

^©Cfci't), /?3Gal-T5£^£^£*fflj|g£?g±£UTx 

(7) §11 1 b«*££fr£fc h/n-Ga 1 - T 5*fc^©*g2?&©5£* 
^»J1© (2) ©TOot, fch/3 3Gal-T5£fc?<3Dte¥&© 

^^tTffl^^&1i««s*-*i^cDNAii, (i) -em®. 

famM(Di'$mzm^%7,$>V-Yt\sX\^ ±13 (5) T-j£f#L£fc h/? 
3Ga 1-T5 cDNA£pBluescript II SK( + )tc£E^^£7^;U K 
(PBS-3GT5) £ s cDNAgp^WOm-TjglJ&MIK^-ceiBrU iSH^D 
NAJc^&Ufc&fiDSffl^fco 

p«3gpi]> hu-jitbri±, Ttmxoizv-cmmistcr^z* k (pbs- 

3GT5d) cDNA^WOtB-riil^W^T-TOU it$(#D N A«& 

pBS-3GT5tiJ^Tx fch/?3Gal-T5 cDNA^O E c o 8 1 I -Xc 
m I m 1 4 4 b p & & £ 5 CI h C <fc 0 pBS-3GT5d U 0 
RT-PCRCi Sfc¥ft<£>£MfcJu /?3Gal-T5 <Hrillft7 7 t-£ 
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ffl^r, mmmie* (2) tmm^^m^tzo /3 3Gai-T5^77 



;S3Gal-T 5^W7°^^ -Y-fzJ: /? 3 G a 1 — T 5«1S^¥M 

5 4 bp) (DDNAMftZmmZVZZtftX'ZZo ±I3X^v-£ 
J:Os h n— ;i/^e>ttx ill ^£>3>^x^ * — ©^d^Cc^Lfc-tf- 

^X (4 1 Obp) <DDNAmft*m<m£ : &2>ZtftT*Z2>o 
PCRd 9 5 °CT* 1 1 #PbM[]|^ 9 5 °CT 1 #P^ 6 5 °CT* 1 #gg N 



&mm®fc£lSVZ/3 3 Ga 1 -T 5iSfe^e¥^©a*x /3-TP^>(D 

im-m^om.* 1 o o ofctfci$©iB*Mii:LT^i,fc .(^40© a) 0 

/?3Gal-T5g?if3it 7* 1 < 2g3R,T ^£;*:Jil<lS*fflJ}§ 

ft (Colo205, Colo20K SW1116) £J:tftffff&ffi3Bj|&ft (Capan-2) T-^bTV^ 

coma (mim^-m) tx<mmLzutz 0 

Hk±.<Dftmt±& (5) H XV (6) O^S^-TSh. /?3Gal-T 

(8) &mtYnMmzmzm$-§m.^m$y^zn(DmL 

fc>7*)M'( Z&tffl (19-9) £ffi^;fe£x**> . 7D^r^ >?mtir 
tto^tlzl*)^ *smWS®& (Colo205, Colo20K SW1116, LS180. HT29, 
WiDi\ HCT-15, SW480, SW620) , mmmWMk (Capan-K Capan-2) N W&ffl 
J» (KATOIIU MKN45, MKN74) fc£tt3$/7 > U;W1/^ X aiiM^ 

19-9li^!i^^TO^^^^^^P^IIil©^ait^Jffl^^^^^ 
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tftai £ *l 3 T » j )l/)l> << * a SfgftJriJl fcfc, CA1 9-9tnJP fc£h,T ^ 5 „ 

»(lxl0l)^igiC20mmol/l HEPES(pH7. 2), 
2% TrironX- 1 00) Kfm'ik, ffl%m&%m^1*ttxmMfetffifc%. 

K^^t L/ >t o 

(PIERCEtt) CtfJSI^U 10//gCD^W^f^SDS-^'j7^ 

u * K ^m^Mft (sds-page) ttif; 0 

mmr»f^ Transblot SD cell (Bio-Rad#!0 y;i/±©*>/t 
^ft^Immobilon PVDFM (MilliporeftSO iZ&Lfco 

7'J;i/M^att# (19-9) fcJBVvTx 1ST 2 H#fM!M?I b o 
llix ECL Western blotting detection reagent (Amershantfilg) £fflw 

4 0© B Ufco 

CA19-9^f*|*W^ ±IB (7) T$J£L£/?3Gal-T5 

mwm®<D%M (04©A#JRO i:«fc<-UtbT^fco -^s ffeGDGlcNAc /?1,3 
r-*£i£gl3R (/?3Gal-Tl, /?3Gal-T2, /? 3 G a 1 - 
T3)©£?SlCD%SI±, CA19-9^M*>^W<93ggl£ffillLT^&frofco 
Sfcs ffeOGlcNAc /?l,3-#7* K- *£#SMS (/?3Gal-TK £3Ga 
1-T2, /?3Gal-T3)(±, CA19-9^£)|g# W^W£igfg^bT^& 
Colo205^Colo201T*$8SLT^&#ofc 1 0#J»B) o 

Ja±©*£iHBu /?3Gal-T5 &*ffi&-PBffil£m££lit Z&MmtnM 
CA19-9©£fi£(cg|4"t3/? 1, 3-#7* h-^^^-e^-S^h^r^UT 
l^o ^ 3 G a 1 - T 5 ^ W^S^SSi: btife 1 5^ S 
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HMfiW 3 tb/?3Gal-T 5 (D in vitro fSti 

^Ji^J2-emf#bfet h/?3Ga l-T5cDNAtf3-Kt5t h /? 3 G 
a l — T 5 CD in vitro t?<Pf5&£&T<P«fc 9 fc LtH^fee 

3 G a 1 - T K th/?3Gal-T2, th^3Gal-T3, h h /? 3 G 
a l-T4©&cDNA£pAMot;:i&I^3^£$83i7 , 7;*S K (pAMo-3GTK 
P AMo-3GT2. pAMo-3GT3. pAMo-3GT4) £5Is£bfco 

P AMo-3GTltt. ^¥6-181759|Big©7"7^^ KpUC119-WMl (FERM BP 
-4 0 11) ^ilt^fcfi)tffl^fe7'7X^ KpAMoPRWMlfclqJ 5 o 

n> K (pAMo) ^fctt 5110/5 1, 3-#7* h-X 

$£^f?lfS$7"^>U K (pAMo-3GTK pAMo-3GT2, pAMo-3GT3, pAMo-3GT4, £ 
fc&pAMo-3GT5) £s tii^iJ3(CI2tg(D^r£^l^1i©^S(w^»)NaiDalwa«t 
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^«iaiifiltS)83Gal-Te^:«!ffi«afl: 



mm 


as -—r Xtt. 

%>5tE 




/?3Gal-T6^to©$l 
(/?3Gal-T//?-actin 


mm 

xlO 3 ) 






yS3Gal- 
T5 


/?3Gal- 
T1 


/?3Gal- 
T2 


/?3Gal- 
. T3 


/?3Gal- 
T4 


Namalwa-mock 


<1 


<0.01 


<0.01 


2.1 


<0.01 


1.4 


Namalwa-3GT1 


<1 


<0.01 


56 


2.1 


<0.01 


1.4 


Namalwa-3GT2 . 


<1 


<0.01 


<0.01 


38 


<0.01 


1.4 


Namalwa-3GT3 


<1 


<0.01 


<0.01 


2.1 


42 


1.4 


Namalwa-3GT4 


<1 


<0,01 


<0.01 


2.1 


<0.01 


43 


Namalwa-3GT5 


100 


35 


<0.01 


2.1 


<0.01 


1.4 


HCT-3GT5L 


18 


5 


<0.01 


<0.01 


2.2 


0.1 


HCT-3GT5H 


48 


16 


<0.01 


<0.01 


2.2 


0.1 


Colo205 


40 


3.5 


<0.01 


<0.01 


0.05 


4.6 


SW1116 


22 


1.4 


<0.01 


0.3 


0.6 


3.2 


HCT-15 


<1 


<0.01 


<0.01 


<0.01 


2.2 


0.1 


Capan-2 


23 


1.2 


<0.01 


<0.01 


1.9 


2.3 


MKN45 


<\*' 


<0.01 


0.04 


0.5 


66 


<0.01 


PC-1 


<1 


<0.01 


27 


0.3 


<0.01 


0.2 



s£MW&&fflMZmm (2 Ommo 1/1 HEPES (pH7. 2), 
2% TrironX-100^ MmmM%mzfrl?ZMmfemfa*mmLtz 0 

*y V (PIERCER) IZX QMfeLtzo 

mmmmm^m^x, 01, 3-i37?h-xm&mmmizmfeLtzo 
ti^ji/jiT^sitLtzmmmmnmm^&mmt, «j<m& mm^e 

- 1 8 1 7 5 9, <&m¥ 06-82302LJ. Biol. Chem. , 269, 14730- 
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14737(1994)^ £*£l;TfTofco 

mi&mz r£f£«fcL 10//lO7yt'f§»C14mmol/l HE 
PES (pH7. 4), 75/zmol/l UDP-Gal (SIGMA31) , 1 1 
//mo 1/1 M ii C 1 2 \ n 0. 0 1 % TrironX-100, 2 5/zmol/l £ <J 

^n?h^77^- (HPLC) (z«tD^0^^"rs^i:t:«J:Dffofco 

* (Lacto-N-neotetraose, Gal/?l-4GlcNAc/?l-3Gal/?l-4Glc ; J2TFn L N n T 

fzbO (Tfi?? h LNnT, GlcNAc/?l-3Gal/?l-4Glc) £$ffltfco 

7f77MNnTll *<} 6 0 nm o 1 <D7 5. J h* U v >T!&3fcH!i8t bfc L 
NnTt^tU 100^'Ji--; Y*/#-M. (4jbfxitt^) 

£fin^ 3 7 °c-e 1 6 mmjx.jfom, 1 o o °c-e 5 ^©agrac «t d /? - #^ 

yf'J^>«illfc7 7 h-N-fh7*-X (Lacto-N-tetraose, Gal 
£l-3GlcNAc/?l-3Gal/?l-4Glc ; WT\ L N T tmtt 5) Sffl^fco LNnT 

rf*l©&MfSlfcJu CAgric. Biol. Chem., 54, 2169 (1990)} tfc^Xft 

UDP-Gal (M&^ffc) *$t!7y*'(mmt.<g£l3i^Ty*<{f&m& 
m^XfcmZfi-otcik. HPLC«U UDP-Ga 1 %<£t$7y-kjm 

SJt&tfUTbfe^y-b^^^ 1 0 0°CT-37>F«a^ 10, 0 0 Ox 

g~e5ftmm>bLT±.mz®LmLs ^©-gpsH-PLcn^bfeo hplcii 

TSK-gel ODS — 8 OTstjvA (4. 6 x 3 0 0 mm ; J&VH±Sl) 
fcfcfflU &ffliSfcUT0. 0 2mol/l MD^^-i? A*f3j$ ( p H 4 . 
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98') fcffl^TfTojfc (F«S3 2 0 nm, M$I4 0 0nm) o 

tz 0 

t h;53Gal-T 5©rSf££ lOOt L£B#<D N 1 , 3 -#5^ h- 
h h /? 3 G a 1 - T 5 ^ 1 , 3 -iS^? h- 

xm&mmftVk (LUT&mmt) ffe©/?i, 3 -#7* h 

-^7xu- (pamo) ^mxLtzmmx^mm^tir^-otzo 

3^) N t b/? 3 Ga 1-T 5cDGlcNAc /?l,3-#7* h-^&^gf^rStt (L 
NT&$rSt£) (iftii<DGlcNAc /?l,3-#^# h-**sl£SMfc (fch/?3Gal 
-TK fch/?3Gal-T2, th/?3Gal-T3) tcJtK UT^d h 
^je^Ufeo t h/?3Ga l-T4£g8LTBu GlcNAc /?l,3-#^ 

h-*te£BMS?St£fci:&< N GalNAc GUl-iS?? h—X&&mMf£&%ti? 

W±®*S^ t h/3 3Ga 1 -T 5&GlcNAc /31,2-JJ5 Z h-Z&&mM 
-e&ZZt&mwZtitzo £fz, th/?3Gal-T5 ©rSttttffeOGlcNAc £ 
l,3-#7* h-^fe^^ (bh/?3Gal-Tl, bh / 33Gal-T2, 
th/?3Gal-T3) {CitgtUTSis^Chfr^ L N Tm<D? <i 7 1 HH© 

&tz, 0 3 Ga 1-T 5m^m^}(Dm^At GlcNAc /?l,3-#7* 
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mVtz/3 3Gal-T 5M77^^ K §^AL^HCT-15|ffl|JS (HCT-3GT5L& <fc 
IFHCT-3GT5H) N ft ZmzmMM 1 T&ffl Lfc*Jl-^fflM# (Colo205, SW1116, 

hct-15) N mmmmim (c aP an-2) , nmmm^ (mkn45) &xmmMM& 

(PC-l) /?3 Ga l-T 5^¥»©^ft^GIcNAc £1,3- #7 

3 G a 1 - T 5 ^¥iltJO^?iStt. Hfl60!l 1 

#>j2© (7) -cmmiytz^m^m^xn^tzo gicnac /n,3-#7* h-x^ 

^(D^, J3 3 Ga 1 -T 5.fe^j^J©l8SgfcGlcNAc /?l,3-#-7* b- 
(LNT^fifcrStt) tfffiP^-fSc: fc#¥"Jl»Lfco 0iJxJ£. HCT- 
3GT5H££fr & /? 3 G a 1 - T 5 ^tJMfcJ:, HCT-3GT5L<0& 3 {ST*& o 
HCT-3GT5H(i:fctt£GlcNAc 01,3- IS? V \>-7M$mW®& (LNT^rS 
m MCT-3GT5L©3$3{£T&ofc 0 

— PC-lT*fct/?3Gal-T l£^<3gSiLT^fcfr\ GlcNAc 01,3-# 

h-zm&&mmvt (LNT^rst*) im&zntefritzo ztz. mkn45 

Ttt)5 3Gal-T3^<^abtl^ GlcNAc 01,3- #7* b-*ij£ 

&±©lgSfci\ /?3Gal-T l&cfcWSGal-TSOGlcNAc £1,3- 
b-X^g^rSfS (LNT^14) tt, 0 3 G a 1 - T 5 fctb-gtL 
T^^d^^^bT^D, IfBONamalwalMffl^feglt-ibfio 
4 /? 3 G a 1 - T 5 
mmm2(D (7) £[6jt££UT N RT-PCR»tt b#*BKE (fl& Iffix 

s «*:) N i (vi) , si> *.m. bb. mm, mm. mm, mm, ? 

-g. tt?8U>^3*t*ltS/?3Gal-T5e^©^fiSfTofeo =£ffifiEC 
£tt5/?3Ga 1-T SSfe^fe^^lOS^ /?-7^>©4£2ig&0a£ 
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1 0 0 0 tLtzftf(DmM\MtLX%.7f^tz (fg5H) o 

miftfrhtitio m. atKs in. mms mnv >sm~cimm±frt> 
mmm 5 /?3Gai-T5 m&i*mfc?(Dmmm *f 

hMzt^Z, vim*. W& % o c D N A ©IE?'J £ -Ifc-f S ^fe^jte^iB?<J 

> * <t xm > h □ >#tii& &£<r s i: ^*t*^ s o 

/?3Gal-T5c D N A(Di&mm (IS^J#^ 2 ) h Genome Project 
Database£g^£ftT^£D N AIE?'J^i:b^Lfe^, ^#^AF064860(7)I£ 
?'J<7)-glU^ /?3Gal-T50cDNA<Di2?iJ#^ilftT^£££cfc^ /? 
3 Ga 1 -T S&feftitfE^tet h^fe^21q22.3(Z{51-r§^^*^ofeo 

/? 3 G a 1 - T 5m&fomte?(D7u^-$-$mZWe>tf>lzTZ> i#JT\ 
5' RACE&£fflV^ Co 1 o 2 0 5|fflJ!S£ 0/?3Ga 1 -T 5 cDNA 
0)5 ' ^^©^ff^fTofeo 5 5 RACE&ii^h (GIBC0M5' R A 
CEy^rA, /\*-^3>2.0) fC#£oTfrofco 

Colo205«&*©mRNA (l//g).££§M. E?'J#^ 2 2 &&mtfm^ 
2 3(C/TN-ria^^^-rS2^^DNASr7-rT-i:LTs $1"-*®'c 
DNA££s5cU£o ^-^il/fm7^l/tf^F7>^7i 
7— t?£ffl^T, icDNA©3' Mmz*i)3dCZmnLtz'&, ^yM: 
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#^2 4£,t^IB^£WTSi%$DNA£Um-;*7-^ y-^LT. PCR 
PCRit 9 7 °CT- 1 1 ftf&tomm.. 9 4 °CT 1 5 5 °CT- 1 

mmmftZ K i n d I I Ifc Spe l TjgHbfj^ pBluescript SK(-)© H i n 
d I I I- Spe IB|{:»^p-->lbl/fe. £®«fc'5fcbT®£ftfc 5«© 
7^7^ K£o^TiiaiB?iJ£&£bfcl£J^ Colo205«£:fctt5/?3Gal 
- T 5 ©lE¥^att±f3©g&#^AF064860©gB?iJ±85153# 

bfc#oT, cniUicm d>ft< fcfcColo205|fflfl&fc;^T»t6L 

/? 3 Ga 1 -T 5&&#jt£?©rD^-*-^ (^»^^^tf) 
ttx *s¥B§*&^©±SE© 5 k b (iB?0#^ 3 T'li^ftSJlM^J© 1-500 
0#) hf£££ft£ 0 

tE¥§a*&jk©±«E i k b m?m^ 3 -e^^nsffiSE^j© 4001-50 
oos) tco^ts te¥H^©te£K*j©3>*>tf*iB^j©aM£fcov>-tx 

TFSEARCH (transcripiton factor search) yu^f^h (Akiyama, Y., 
http://www.rwcp.or.jp/lab/pdappl/papia.htrnl) £fflOTM/r bfco 

e¥H&j&©±8&£ T A T 7*fi#£ b&fro£fr\ (E¥II$&j&©± 
«E1 5 0bp*C N 2o©CdxAtf>f K 1 OCDAP-Iit^ K 1 o©MZF-l (myeloid 
zinc finger 1 protein h#££-f££:*i££ft£:o 

K«tS©T«EfcU^-^-»fi^Sji|gLfc7 , 7^^ /?3Gal-T 

■r s - 1 t * o N rv ^-<>? -m®*n%kmzftfet % z. £ & t* # s« 

/?3Gal-T 5^£ffc>tfc^©x7y>^^> I* d>^$££ 
b<8f#r 1*3 PCR££ffi^T/?3Ga 1-T 5 c DNAO?^ V 7 
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A -T § 7> if o -D ^ T f&Itf U o 

C'R£ffofco 

P C R (i N 9 7 °CT 1 1 #fHMnl&f£s 9 4 °Ctf 1 #Ha, 5 5 1 #RS, 
7 2XT2#r E 37>£&££jfo£l-tM^;b£UT, 4 2 7;i/|£ *)MT3k{* 

Z'ftlfZo 

mmmft* H i n d I I It-Wl pBluescript SK(-)g) H i n d Hit 

®&}%&febtzfe^ Colo205«fz:fc^T'>& < 5118©/? 3 G a 1 - T 

Atffii-rsPCRJg*@Bf«-©*&JtR-rsc:^t:«t 0, 

4 V.7*- A 2 #5 0%, 7^fV7t-A3, 4, 5li^tll°/oWTT^ 

v 7 A tfflk-r'S P C R#«»rK-fcJu Ji<@KrJt©;*:£ $ £:f&JI&fi#& 
MS ( X b a I &fl»gg; fcfct B s m I MM) (Cfc^Jtbfco 

jW±©*g£x /?3Gal-T5 gSfif&H^tt 4 o©i^V > h 3 o<7M > 
ho'><fcD&SCfc#ij8£frfcfcofco /?3Ga 1 - T 5 &fef&i{K^(7)7*D 
(fe¥»jap^*^tf ) h/?3Gal-T5 ^feftjife^ CDIE^J 
*^t)*TE9U#^3t^bfco /?3Gal-T5&6f&ifc?©7*P^-* 

—w& m^fflmmmzsts) comm*. mm^3o i~5 o oobp-ei. 

So /?3Gal-T5&fi#j*fe?©IB?iJfciu E?!ltf 3C5 0 0 1- 1 0 5 
6 2bpt*^5o /?3Ga 1-T 5%H&fcMfc : P<D3^>7V>£<{ > hn>©{4 
S£K#J#^3©#^£/fl^"t&4^fc:7fxUfco SMU^C^-^ 
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/?3Gal-T5 m&fomfc^vmm. V >Mmt Oho >MJ<£©& 
W£$m) t%k&fo±(DiiLW.. i& f>0*(: 3 G a 1 - T 5 © r □ 
^-$-vm<D{u.Wtm.m-±. *tt<tot/?3Gal-T5 cDNACi 



V > 


m$m^ 3 


H£ (bp) 






exonl 


5001-5273 


.273 




CTGTCACGgtatttcc 


exonl' 


5001-5140 


140 




CCAAGCAGgtttctgg 


exon2 


5459-5567 


109 


ctctctagAGAACCCT 


GTTTGGAGgtagggct 


exon3 


7427-7586 


160 


tttcctagTGATTCCT 


AGCAAAAAgtgagtta 


exon4 


8234-10562 


2329 


cctttcagATGGCTTT 





*mmz x ^^«tfett«^«^©^{b^^«(3 ^3^t^ 

'j ^7-^- K©^*as43«tt5^*ifi& ^7? pzm^tz? j 7 imm 
wmxm ttm^tz* j 71 mm^mm & x ximmm z^m?*^ 
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4 - x^mwrnm : na 

IE#l#^ 5 - XT.m&!(DmW : £fifcD NA 

mm^ 6 - A^wnmw : mdna 

IB?'J#^ 7 - AXiH?iJ©g80£ : £/&D N A 
IE*!l#f 8 - AXiBJUCDlttW : -afiJcD N A 
1B?|J#^ 9 - AXg2?iJ©M : £fi£D NA 
IE#l#*f 1 0 -X^m(Dm.m : l^cDNA 
iB?<J#^§ 1 1 -AXIE^J©^ : ^DNA 
IB?U#^ 1 2 -AXE£y©l&BJ3 : -afijcDNA 
M&m^ 1 3 -AxlB?!]<£>|£flJ3 : ^DNA 
IB?'J#-*f 1 4 -Axia^ijOM : ^DNA 
ia^J#^ 1 5 -AXlB^iJ©^ : MDNA 

ib#j#^ i 6 -Ax-mmmw : ^dna 

IB?'J#^ 1 7 -AxiB?'J<£>a£BB : £$DNA 
Ifi?'J#^ 1 8 -Axia^iJ(7)^ : ^DNA 
m&m^ 1 9 -AxiEfllfiDgBBJJ : ^DNA 

la^js^ 2 o - xi.%m<Dmw : ^dna 
ie^'j#^2 i -Axmm<Dffl,w : mdna 
mm^2 2 -ATMncomm : mdna 

IB?«J#^2 3 -AXIE^IJ©^ : £$DNA 
IB?'J#^2 4 -AX|B?|J(DI^B^ : ^DNA 

iB?o#^2 5 -AT.mn<Dmm ^dna 
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2. WT© (a) x (b) *5«fctF (c) ^•?>3&SPJ:DiS«ns^U^7' 

( a ) iB?y#^ i mm<D7 ; m%mti> h ta % * u k 

(b) 12^J#-^lIBm©T^y^IH?'J©3 1-3 1 0#g<7>7^yS£ia?iJ£ 

(c) (a) $fcfi (b) £D^';^r^K(7)^1-^T^y^ie^J^^^T 1 
Gal/n-3GlcNAc«jg££/£W^fc/? 1 , 3- #7 2 h-^e^^^&WT 

Ii*if l££y:2ga*i©**U^7^h% 

4. /?1, 3-#^* h-*3Si£S^t$fr\ GlcNAc/?l-3Gal/?l-4GlcCD 

jvziV*yMffiiz/3 1, 3*g^T*f7* h-X£*s£-f SiSirCifc^ IfcfcJg 

1 ^fctmaig©* u^r?- h* 0 : 

5. » (a) , (b) x (c) £J;tF (d) fr^&SSi D-ilKfta 
DNAo 

( a ) m m m i ~ 4 © ^ -r n fr 1 if tc sb4S © * u ^ r * f * 3 - k -r s d n 

A 

(b) mvm^2x*%£ti%>i&mffl(D4 02-133 i#b©js£ib?!J£ 

(c) ie^j#^2-e^^n-5>^is^j©4 9 2-133 l^gonsiB^j^ 
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*rT5DNA 

(d) (a) ~ (c) ^ttlfrlZtzmcDDNAtX b U >vx> hftlkftT 
TvW7W^X-f SDNAT'&tK ^oGal/?l-3GlcNAc#|jlt^^pJ^^/?' 
1 , 3 - #5 £ r -ZU&&mt&&Z M-f & *° U ^r^- K & n - K t* £ D N A 

6 . if^Ji 5 $mo) dna§^^- £ *i<fr& a,t-?# h n zm&z. &d n 

Ao 

7. jfi8l*fli:DNA2p\ 777^ h*pAMo-3GT5^fc(i77^^ F* 
pB S-3GT 5 (FERM B P - 6 6 4 5 ) m&m 6 g3«©ffl& 
xftD.NAo 

8. al^Jl5{CHBIisODNA, 6 S3tt©fii|j|;l#:D N A, tfettlf 
*H 7 SBtt0ffl&*#D N A&#£?-3^SC4E&#:o 

9. BK&fn&tf, mvamm, mmtm, n&w, #b h 

10. Escherichia JBfcJBT&»£^-e&S. 9 HBt&CDB 

Namalwa«, Namalwa KJM-1«, h hfl&jfElfllIi8Ma£ <fc'tffc h^lfll^iffl 

12. Spodoptera frugiperda DIMiSfflJ^ Trichoplusia ni 

if Mm 9 lewo^segifro 

13. slJfcJl l~4<7H^"*ifr lJI{zl3ffi©*"'J^r^- — KfSD 
NAS^^^-{z^a^f#e>ixS«a«lx.«:DNA&«W-r-5^fe^S 
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14. %mmi-^^tni?im^mm(D^^^y^ k^-h^sd 

15. • ^^Itl^^^^^T^SCii^^h'r?.. 11^114 

16 . it i ~ 4 <z> ^ ma* i m £ ib^© # u ^ r h* £ =3 - k 1- s d 

17. if * ji 1 ~ 4 0 ^ -r n^p 1 m izum&x u ^ ^ k s 3 - k -r s d 

N A V \ in vitro T- • IffllR^ £ «t *) Wrf U ^ >^ K ££$-f S d i: 

is. st^ii 1 ~4 o^-rnfr 1 ^£hb*8<&* »; ^7"^ p&mmmt 

(a) 

(b) i)N-7-b^;i/^';i/3-9-^ > (GlcNAc) . 

i i ) n - 1 >m&*#M7bMm^-t% * u zsm^xu 

i i i ) N - 7^;vy; i/ > gyfe&*»5te«^^ f * £ 7 
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(a) miM'M, 
(b) 

(c) ^u.^>-5' b-7>Z7kmmtpiz&&&L&>. m 

20. m#m 9 gBiffi©2»^, ifi«5jfflwaij<trj f Ei;aiiJ!afi*© 

Mil * fc liisat^ttR sto <r 5 - £ ^ -r s > mmm * & ttgE&^tsH 

21. S#J£9g2*B©#b h ^>^'n >y^ifrt)£t3lWU 

s (i^^Mw &siflfc-r z^tzftmttz, mmm & tz &mw.&mm<Dm 

22. ii^ji 9 gam© h7>x^i- y*n&i££y§u mmm*^ # 
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23. m^mmtK mty^zm, roft^'jAx 

25. wt&mi~4m\?tifr 1 Jitta®©*';^??- Ksn-KtsD 

26. at 3cJg 5 £8B«0D N A £ tzmivm^ 2 * fctt 3 T^il 5Jg& 

ia#j£ wr s d n A(Dfitz*&mmtp(Dmm,Ltz 5 ~ 6 0 m&t m cib^j & 
y ^ u^-^ h\ ijivcin^^- y of? w*?- y<d* y =j * ^7 Kg§ 

27. 3-y K^&fr\ Tt-y zs* 9 Kfti©y 

fls ^y 37 7 U^^oy >^x7fJ^tfN3' -P5' *77* 

y i: y vk^x^t 1 ;^^^^ K^e^t^ift^nfe^ y 3* 

7^1^?- KiMMk ^'J3"?^l/^ Fft J 0'>7yMC-5 7 , Dt^;i/'> 
^i/)\/X"WW!:£ntz*Vo?!7lsj$-3- Fm^fcs jrVzi?'?)/*?- r*tjj©£5 
y;^C - 5 f 7^-;!/-) 7 yiU'IIWct 'J 37 ^ l/^^ 2h 

y if^u*^ h*(t»©*> h »>>#c- 5 £-;i/-> h ^>T?gtfe$nfc3t-y 

fp^ h x > > (phenoxazine-modif ied cytosine)TuiJ&£ft£:;t y 3*7^I/^5 L 
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iltt*n^7|-U YmmVmfoZs m%M2 6HB$B<£>DNA 0 

28. ia$W§20££&2 lT'^^nSiimiS^J^W-r^DNAo 

29. sl5f<Jl2 6~2 8 0^ftltf>imfctM<D**)o??U*3- Kfcffl 

30. mm%2 5%tz&2 9im(Di5m*m^fzm£tzim&&(DWiitim 0 

31. Ii^Jg5s 2 6~2 8IB«©DNAi5«t^BB^J#^2^fe{i3t:a 
£ftSi«iS?y£Wt5DNAfr£f#£>£ftSDNA£m\ If^I 1-4(7) 

32 . sit #11 1 ~ 4 <7) ^ "f *i 1 JI £ HBf&<£> y ^ 73- K £ IS f £ tatto 

33. si^3 2IBa©^^ffl^^ N II^Jll~4<D^-fn^(3fB|gCD 

*° y K©&&¥*rt*ajaco 

y ^ y k * tarn -f s ^ t $ -r s &^m&£& 0 
35. mmM3 2Em(D}Kfa*^Tzftmmmmi 0 

37. mmM 1 ~ 4 (D^-ftifr 1 JS£iBI8©# U ^7?- K tffifcMm t £ 

38. ^Jll-4©0-rti^lJl(3HBa©^y^rf- K£$83&-f SAWS 

Mti. Mxb Mil £ (i v 7 y >r * c nig^ft § sj^-r zztzmmt 
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39. mmn 1 ~4 co^ttn? 1 mttmox u ^-r& pz&mtzfflm. 

40 . ai^Ji i ~ 4 © v ^ 1* tifr i Ji iz mmo * u ^ y 3- K 4 n - K f £ £ 

41. rDt-^-DNA^ ^mjjs. ^fflMaifla, mmmm. wmm, 

42. 7Dt-^-DNA^ thSfett7'7^ft*(57 , D ; E-^-DN 
Atife^ 11*114 0£fcfcfc4 lsBm©7*o^-^-DNAo 

43. rnt-^-DNA^ ffi#J#^ 3^£ft5Jfi£E#J© 1 ~5 0 
0 0#g<DJgSIE?'J*<D^-f &5 0-5 0 0 Obp©DNAE?!I£*rf 3, 
!I*I34 0-4 2®l^ftfr lJl£I3f2©7D^-* — D'NAo 

44. m#m4 0-4 3©^-ftl^ UltlElg^rp^— ^-DNA^ct 

x^— t?at£si\ /J-^j^pz^- fe'jlfc^ /3 fc?Hs3% 

/3-J9#^—eMfc^ ;^7i7- fe'SHS^ i^^-ij >fifE^i5ct7j^u 

-> • 7;i^b>y-t?> h • 7ptM DMf£n£Sfc^T-&&, 11* 

46. gf^Jl 1 ~4<ZH^ft2&» US£HE$ls©*y ^.7?- K#3- h'-f^D 
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47. J v>77t> h®%lifiWZ-e$>Z, m$&M. 4 6 %^MO J v 9Tt> h 
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SEQUENCE LISTING 

<110> KYOWA HAKKO KOGYO CO., LTD. 

<120> NOVEL PEPTIDE 

<130> 11192W01 

<140> 
<141> 

<150> JP 99/47571 
<151> 2000-02-25 

<160> 25 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 310 
<212> PRT 

<213> Homo sapiens 
<400> 1 

Met Ala Phe Pro Lys Met Arg Leu Met Tyr lie Cys Leu Leu Val Leu 
15 10 15 

Gly Ala Leu Cys Leu Tyr Phe Ser Met Tyr Ser Leu Asn Pro Phe Lys 
20 25 30 

Glu Gin Ser Phe Val Tyr Lys Lys Asp Gly Asn Phe Leu Lys Leu Pro 
35 40 45 

Asp Thr Asp Cys Arg Gin Thr Pro Pro Phe Leu Val Leu Leu Val Thr 
50 55 60 

Ser Ser His Lys Gin Leu Ala Glu Arg Met Ala He Arg Gin Thr Trp 
65 70 75 80 

Gly Lys Glu Arg Met Val Lys Gly Lys Gin Leu Lys Thr Phe Phe Leu 
85 90 95 
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Leu Gly Thr Thr Ser Ser Ala Ala Glu Thr Lys Glu Val Asp Gin Glu 
100 105 110 

Ser Gin Arg His Gly Asp He He Gin Lys Asp Phe Leu Asp Val Tyr 
115 120 125 

Tyr Asn Leu Thr Leu Lys Thr Met Met Gly He Glu Trp Val His Arg 
130 135 140 

Phe Cys Pro Gin Ala Ala Phe Val Met Lys Thr Asp Ser Asp Met Phe 
145 150 155 160 

He Asn Val Asp Tyr Leu Thr Glu Leu Leu Leu Lys Lys Asn Arg Thr 
165 170 175 

Thr Arg Phe Phe Thr Gly Phe Leu Lys Leu Asn Glu Phe Pro He Arg 
180 185 190 

Gin Pro Phe Ser Lys Trp Phe Val Ser Lys Ser Glu Tyr Pro Trp Asp 
195 200 205 

Arg Tyr Pro Pro Phe Cys Ser Gly Thr Gly Tyr Val Phe Ser Gly Asp 
210 215 220 

Val Ala Ser Gin Val Tyr Asn Val Ser Lys Ser Val Pro Tyr He Lys 
225 230 235 240 

Leu Glu Asp Val Phe Val Gly Leu Cys Leu Glu Arg Leu Asn He Arg 
245 250 255 

Leu Glu Glu Leu His Ser Gin Pro Thr Phe Phe Pro Gly Gly Leu Arg 
260 265 270 

Phe Ser Val Cys Leu Phe Arg Arg lie Val Ala Cys His Phe He Lys 
275 280 285 

Pro Arg Thr Leu Leu Asp Tyr Trp Gin Ala Leu Glu Asn Ser Arg Gly 
290 295 300 



Glu Asp Cys Pro Pro Val 
305 310 
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<210> 2 
<211> 2775 
<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 

<222> (402).. (1331) 
<400> 2 

gtgaattcct ctttctctgc tggagctggg atattcttct tctcctgccc ttggacatca 60 

gagctgcagg ctctctggcc tttggacccg aggatttata ccaagcaggt ttctgggttc 120 

tcaggccttt ggccttggac tgatagttac accattggca tatctggttc tgaggctctt 180 

ggtcttggac tgagccacac tcctggcatc ccagcgtctc cagcttgcat ggcctgtcac 240 

gtgattcctg tcagaatcac catttttggt aaacaaacca agcccagaac ctgataatta 300 

tggagcattc tacactgaca gttctttgag acaaatttcc tcttggcatt tacactgtgg 360 

ctttagcttt caaaccagag gttcctctta cccagcaaaa a atg get ttc ccg aag 416 

Met Ala Phe Pro Lys 
1 5 



atg aga ttg atg 
Met Arg Leu Met 



tat ttt age atg 
Tyr Phe Ser Met 
25 

tac aag aaa gac 
Tyr Lys Lys Asp 
40 

cag aca cct ccc 
Gin Thr Pro Pro 
55 



tat att tgc 
Tyr lie Cys 
10 

tac agt 
Tyr Ser 



ggg aac ttc 
Gly Asn Phe 



ttc etc gtc 
Phe Leu Val 
60 



ctt ctg gtt 
Leu Leu Val 
15 



30 

ctt aag etc 
Leu Lys Leu 
45 

ctg ctg gtg 
Leu Leu Val 



ctg ggg get ctt 
Leu Gly Ala Leu 



tgt ttg 464 
Cys Leu 
20 



eta aat cct ttc aaa gaa cag tec ttt gtt 512 
Leu Asn Pro Phe Lys Glu Gin Ser Phe Val 

35 

cca gat aca gac tgc agg 560 
Pro Asp Thr Asp Cys Arg 
50 

ace tea tec cac aaa cag 608 
Thr Ser Ser His Lys Gin 
65 
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ttg get gag cgc atg gec ate egg cag acg tgg ggg aaa gag agg atg 656. 
Leu Ala Glu Arg Met Ala He Arg Gin Thr Trp Gly Lys Glu Arg Met 
70 75 80 85 

gtg aag gga aag cag ctg aag aca ttc ttc etc ctg ggg acc ace age 704 
Val Lys Gly Lys Gin Leu Lys Thr Phe Phe Leu Leu Gly Thr Thr Ser 
90 95 100 

agt gca gcg gaa acg aaa gag gtg gac cag gag age cag cga cac ggg 752 
Ser Ala Ala Glu Thr Lys Glu Val Asp Gin Glu Ser Gin Arg His Gly 
105 110 115 

gac att ate cag aag gat ttc eta gac gtc tat tac aat ctg acc ctg 800 
Asp He lie Gin Lys Asp Phe Leu Asp Val Tyr Tyr Asn Leu Thr Leu 
120 125 130 

aag acc atg atg ggc ata gaa tgg gtc cat cgc ttt tgt cct cag gcg 848 
Lys Thr Met Met Gly lie Glu Trp Val His Arg Phe Cys Pro Gin Ala 
135 140 145 

gcg ttt gtg atg aaa aca gac tea gac atg ttc ate aat gtt gac tat 896 
Ala Phe Val Met Lys Thr Asp Ser Asp Met Phe He Asn Val Asp Tyr 
150 155 160 165 

ctg act gaa ctg ctt ctg aag aaa aac aga aca acc agg ttt ttc act 944 
Leu Thr Glu Leu Leu Leu Lys Lys Asn Arg Thr Thr Arg Phe Phe Thr 
170 175 180 

ggc ttc ttg aaa etc aat gag ttt ccc ate agg cag cca ttc age aag 992 
Gly Phe Leu Lys Leu Asn Glu Phe Pro He Arg Gin Pro Phe Ser Lys 
185 190 195 

tgg ttt gtc agt aaa tct gaa tat ccg tgg gac agg tac cca cca ttc 1040 
Trp Phe Val Ser Lys Ser Glu Tyr Pro Trp Asp Arg Tyr Pro Pro Phe 
200 205 210 

tgc tec ggc acc ggc tac gtg ttt tct ggc gac gtg gcg agt cag gtg 1088 
Cys Ser Gly Thr Gly Tyr Val Phe Ser Gly Asp Val Ala Ser Gin Val 
215 220 225 

tac aat gtc tec aag age gtc cca tac att aaa ctg gaa gac gtg ttt 1136 
Tyr Asn Val Ser Lys Ser Val Pro Tyr He Lys Leu Glu Asp Val Phe 
230 235 240 245 
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gtg ggg etc tgc etc gaa agg ctg aac ate aga ttg gag gag etc cac 1184 
Val Gly Leu Cys Leu Glu Arg Leu Asn He Arg Leu Glu Glu Leu His 
250 255 260 

tec cag ccg acc ttt ttt.cca ggg ggc tta cgc ttc tec gta tgc etc 1232 
Ser Gin Pro Thr Phe Phe Pro Gly Gly Leu Arg Phe Ser Val Cys Leu 
265 270 275 

ttc agg agg ate gtg gec tgc cac ttc ate aag cct egg act etc ttg 1280 
Phe Arg Arg lie Val Ala Cys His Phe He Lys Pro Arg Thr Leu Leu 
280 285 290 

gac tac tgg cag get eta gag aat tec egg ggg gaa gat tgt ccg cct 1328 
Asp Tyr Trp Gin Ala Leu Glu Asn Ser Arg Gly Glu Asp Cys Pro Pro 
295 300 305 

gtc tgaggggagc ccagaggcac ateeggacaa gtttcagata acccgtgggg 1381 

Val 

310 

atagtttttg ctagattttg gaagaggggg egggacagag gatgctgttc ttcagtgctg 1441 
aaatccacgc cagaatgtcg gtgttcatga agtcactgat tagttcccac ttggtgcccc 1501 
aggcaataat aggcccgtct cttgggcacg cacactcttc atactaagtg tttgacatac 1561 
acctggattt ttgeatttea ggggtcagta tcctatgaca tgatgggtgt taccatccta 1621 
attttacagg caaggacaca geagctgega gaggtacaga aacttgtccc aaggctcaca 1681 
gecagtagge ataggagegg gaatgaaaat cgagcactgt cagaatctgg tgggcagccc 1741 
ctgacttgaa ccactcccac gtgctgcctc ccttaggagg ggacactgat gatgaggtct 1801 
cggagccggc atccttccat ccctgtcgag tcccctccac ctcagctccc agtccttgtg 1861 
ctttttggag etaagectgg gatgaccaaa ttcaccccag ctccttcatt cacagggctg 1921 
gatgtagctg ggattgagtc catgttatcg geteggtact caacacaacc caagtttcat 1981 
ccgaggaaat gtccccgcag tggatgeage teacatgetg aggaacaccc agctctggac 2041 
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agagttctta taaatgtata aattaggctc agaaaccact gcattctgac ctgctgtaca 2101 
gactgcccac actgctgacc tgcctagcga gcaggacatc ccttctgagc catctgctgc 2161 
tctctcattt catcacccca actgtccctt gtttttgatc aatggggacc agccactgcc 2221 
ccaggagcac tttagggctc tcagttcaaa ctgaaggaca gttgaactca gatggggttc 2281 
atgtgggatt ctgggagctt tctgggaatt cagttggagt caagtcagga tgctctcaag 2341 
gacccctcgg gctcagagcc ctaaagtggg ccctggtgaa gcagggtggt cctgcgtcca 2401 
cttcccaagc ctgagccaag ctcatcttca ttgaatgtct catttggccg aggaacaact 2461 
gaactttgtg. gtttgctgtt tagccttcag tttgctccgc tgcctcctac ccagaggttt 2521 
gtgcgagcct gtgttgcagg gttgtataaa accaaggtac ttcgttagtt ttgcccattc 2581 
agccatggtc acgtgacatg caaagtaatc ttgctcctaa ttatagaaat gatttttctt 2641 
ttaatttttt actttaccag actttacttt gtactcagag aagaggcctc acatggctgt 2701 
gtcacatata aatgttggac taaactctta aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 2761 
aaaaaaaaaa aaaa 2775 



<210> 3 
<211> 10562 
<212> DNA 

<213> Homo sapiens 
<220> 

<221> promoter 
<222> (1)..(5000) 

<220> 

<221> exon 

<222> (5001).. (5140) 
<220> 

<221> exon 

<222> (5001).. (5273) 
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<220> 

<221> exon 

<222> (5459).. (5567) 

<220> 

<221> exon 

<222> (7427).. (7586) 

<220> 

<221> exon 

<222> (8234).. (10562) 
<400> 3 



C£CCtct££C 


aa££fta£acc 


"h~t£raa£T£rcaa aactffasrttjr afr£r"fc"tt,£rh"ta srErarfferafiat 


fiO 


aattactgct 


g££cat£caff 


cacttcccaa ccffttctErtff afirfircaffffcaer tffttattsrrr 


120 


agtttggcac 


aaggscacaff 


£t£ta£aaca c£taa£t£cc ct££T£CC£t£r ctacaccacc 


180 


actgtgtttg 


agctgagatg 


tgaaccaggg ccttctgatt ccaaattcct cattcctttc 


240 


atcctagcag 


gctgcctgcg 


gttagcagaa ggggactcct gtatctgctc tgcagcttct 


300 


tcagctgatt 


tataatggaa 


aacagagtag atattgattt ggcaattagt gaaatattat 


360 


gagaatcatc 


atagcaaact 


tcacagtttg atcaaggatc ctgccttcaa tatctggcca 


420 


actgatgtgt 


aaaagcagct 


gcaagaactt cagagctgac aaaaaaagca aactccagac 


480 


tttatttcct 


ggaatctgtt 


ttgtgagaca ctggcccatg aaatgctctc ccagaaatag 


540 


tcggatttgt 


ggtcaaataa 


atttgggcaa ttctacagaa catgtgtctt tttcagagat 


600 


ttatttttaa 


ttaaacttat 


ttaaaaatat taacatggta caatttgcat atagtgaagt 


660 


gtgcaaatct 


tcgctacatg 


gctcaatgag tttttacata tatttccacc catgtaatca 


720 


ccaccgagat 


ctagaataga 


atgtattcgt ctctccagag gttcctctgt tcccttgcag 


780 


tcaataattc 


tccaccaaag 


ataaacattc tgctgacttc cttcatcatt gataagtttt 


840 


tcctggtttt 


gaacttcata 


taaatggaat catttcatgt ctagctcttt tcactcaaca 


900 
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taacatctgt cagattaata catcgcatgt caatagtttg tagtttttat ggctgtgtag 960 

catttcattc attcattctg ctgttgatgg aaatttcttg actagagttg tgttatcaat 1020 

ttattgcctc ttggctccaa attcaccctt tttgcctggt ctctggaaat gggtctgggc 1080 

cctctaaata ttttcccttt gcaatctggc tcttgaagct tatcagtgga gggtcctgga 1140 

ggggcattgc aggggaaaca gtttttcctt cctggttcag ggacgctggt ttggtagccc 1200 

ctgtggtgtt acaggagtac ttggcaagac agcagtttcc ccgggtacac ccgctaggtg 1260 

ttttgtagca gagtgcatct gtgagacaac tggtgaactg ctttccttgc aacctagagg 1320 

gcagatttct ggcaagttcc agagggtgga ttccaaacat gttcctctaa tgtggatctg 1380 

cagtgatgtc tctgccattc agtgggcata gctgtgccct tttagtgggg tctagatctc 1440 

agccctggga ttgggggcat tttctcagtt gctcaatctc agccctaggg gcagtgacca 1500 

ttccttatat atggttgttt gtatattctt tggaactgtc ttgattttat tactgttagt 1560 

ctctcattac tccactccct tattatagta aatgattctt tgtatttgac tttccctggt 1620 

caaggtacta agtggttttt ctctcctgtt tggatctaga ttgatacaat aattttttgc 1680 

aattatgagc aatgctgctg tgaacattct tgatcatgtc ttagtggaca taagcaataa 1740 

ttgctgctgg gtctgtgtgc aggaatgatt tgctagatca tagcacatac gtttatctgt 1800 

agcagaaact gccaaggtat atacagcttt ccaaagtgtg ttaatttaca tgcctgctag 1860 

caaggtagga gaaatacagt tgcttcccaa gtagctggga ttacaggtgt gtgccaccac 1920 

tcctggctaa ttttttgtag agatagggtt ttgccatgtt ggccaggcta gtcttgaact 1980 

gctggcctca agtgatctgc ctgccttggg ctcccaaagt gctaggatta cagggatgag 2040 

ccaccatggt cgacttcatg ataaaacttc agtggatgag gagctgcctc ttatgatgaa 2100 

caaagaaggt ggtttcttga aatggaatct actcctggtg aagatgctgt gaacattgtt 2160 
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gaaatgacaa gaaagaattt acagtgttac atagagttag ttgatgaagc agtagcagga 2220 

ttcgagagga tcgattccaa tttcaaaata agttcttctg tgggtaaaat gctatcaaat 2280 

ggcgtcgcat gctacagaga aatctatcat gaaaggaaga gtcaattgat gtggcaaact 2340 

tcattgttgt cgtattttaa gaaattgtca ggaccacccc aaccttcaac aaccatgacc 2400 

ctgatcagtc aggagccatc cacattgagg cgagaacctc cagcagtaaa aagattatga 2460 

ttctctaaag gatcagatga acattagcat ttttttaagc aataaagtat ttttacgtaa 2520 

gatatgtatg ttatttttta ggcataatgc tattatgcat ttaatagact ccagtatatt 2580 

gtaaacataa ctttaaatgc actgggagat aaaagtattt gctcttttat gatatttgct 2640 

ttattgcagt agtctgtaat ggaaactaca ttatctcttg ggtacacctg tatacagaaa 2700 

gaaatttatc atgaggaaat gctcatgcaa tgatggaggc tggaaagtcc caagatctgc 2760 

agtcagcaag ttggagaccc atgagagtcg atggtgtggc cccagtctgt gtttgaaggc 2820 

ctgagaacca ggagagccaa aagctggcaa gctctggacc caggaagagc tgatgtttca 2880 

gttcaagtcc gaaggcagga aaagactgaa ggcccagctc caggcagtca ggcaggagaa 2940 

ctttcctttt actcacgaga gggtcagcat tttgttctgt tcaggctgtc aactgagtga 3000 

cccagaaaag ctggcacata acattcacca tcgtgctgca agagctgcaa aaccctctct 3060 

gcttctaaca ctgatgctca gcccacctcc agtgggcagg gagctgggtg ccgggaggac 3120 

ttggggttgc cagcccagtg tgggcctgga cagttgctga gaatctccct ccgccctgtg 3180 

acttcttaat tacttagagg gtcaccctgg ttgctcactt cagctcactt gggagattct 3240 

ctctgcttga ggccaggggt aggtccaggt ctgatggggt ctgaagctta tacaattggg 3300 

gtggggggca ttcctcttta aggaaaagaa aacagcagag gtgagtcgtc ctgcagctta 3360 

gcttcactag tctcgtggaa aatttgcctc ctaaaatgtc tttcctctga gaaagcccag 3420 

gcctccaaag gcccagccag gctggcgtca gtctggggtc agctgcgggg aggctccagg 3480 
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ccatgtgtga cacgggagtt taccccatcc cagtttccag tggagaagca tcgttctcgt 3540 

ccacccccgt catgctcttt tccaccttct ccaggggaag ggatattttc agtctgtaca 3600 

acgaatccac tgaaatgtta aggtgggcac agtggtctgg ggtcttcgac cttgtttata 3660 

cgtggtgcct gttactggtc gggtctgtac aggcagtttc cactggcgtt ttttaccagg 3720 

ccagcctaga gtagaatgac cgcatgttaa aatatagatt cctgggcccc agacctgcca 3780 

gaatctctgt gagatggaac ctttcaacct gggttttaaa caagcctccc gggtgattct 3840 

gacactcact ggatttgaga accgtggggt tgttcagaca gcagggacgt tgatgttgtt 3900 

ccttctgcgt tcctggtgat gctgttctgt tctcccaagg cctatgcggt ggtgagaatc 3960 

tccaaggata caagacagtg atctggagcg agtgtcctga aagcagactc tagcactcag 4020 

gactgccaac accctccccg ggtttccttg gtctggaatt cccatcccct ggttccacct 4080 

gttacatcac acctcccctt caaggaccag tgcagatgcc acgtccttca cggggctcag 4140 

aatgctcacc agcttcctct ccaccgaggg ccacagcccc tggagacccc ttgagctgag 4200 

tgctttgtcc ttgcatactc tttctggcct catagtgggg cttggccatt gtcccttcac 4260 

tccagatctc tcctttcagg tccaggaagt gcatcttgaa cttaactttc cagacccccc 4320 

cttcagtttt ccagtcctta gagaggtgga cttctgattc ctttgtctct gtgccctgta 4380 

gcctcaggtc aggcttaagg caaggtctcc tcacctggcc tggggagagt cccaggacgc 4440 

tgcacgtgcc tgtgcgggta ggatgctgat gcccagattt cccgttagag agcctttccc 4500 

tatcctgacg gctctagctt tgtgtgttac ttacttgttc cactttaatt caaaatgtac 4560 

ccagcaacca gcttgtgcac agttctctgg ggtttcagga gggatgtaag acatacccct 4620 

tgcccttcag gcactatggc cagaaggggg gcagtgacct aggcagaggg cgggagccag 4680 

cagatgggat acactcagag gagcctgcag caggcagagg cagaggagaa gggaggtcta 4740 
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cacgttctgc actgtattta tctccttcag ttccaaggtt ctctcctggc atctatattg 4800 

ctcatgagtt acagagcaaa gcctggtgtg atggttactt ttaggtgtca acttggctgg 4860 

attaataaat acctagagaa ctggtaaagc attatttctg ggtgtgtttg tgaaggtgtt 4920 

tccagaggag attggctgtg agtcagtggg ctgagtgggg aggagctgcc ctccatgtgg 4980 

gcaggcacca tccattgact gggcccagat agaacaagaa ggcagaagaa atgtgaattc 5040 

ctctttctct gctggagctg ggatattctt cttctcctgc ccttggacat cagagctgca 5100 

ggctctctgg cctttggacc cgaggattta taccaagcag gtttctgggt tctcaggcct 5160 

ttggccttgg actgatagtt acaccattgg catatctggt tctgaggctc ttggtcttgg 5220 

actgagccac actcctggca tcccagcgtc tccagcttgc atggcctgtc acggtatttc 5280 

ccaacctccg taatcacgct agccaattct tctaagaaat ttcttctcat ctatctgtct 5340 

gtctatctat ctatctgtct acctaccgac ttacctacct acctgcctat ctatcttttg 5400 

attaatctac ctatcaatct ttctatctat ccataacctg ttgattcgat ctctctagag 5460 

aaccctgact aatacacctg gagtgcagaa tctgctggag aaactgccat tccgttattg 5520 

actggctggt caggccatac agcctggtgg tctagatgtg tttggaggta gggcttctgt 5580 

agcacagata gtgcctgttc atggctctgt cccaggtaag gcagagctag cttgtgctga 5640 

gggcttctgc tttgcagctg gcctggggtg gctaggatct ggggacacag gctgcccttt 5700 

ccaggctctg tctgctggtg ctgcaggtgc ccctacctcc tccttcagtg gaaggctggc 5760 

ccccaggtcc tctttaggcc caatacagac tcagccaaag atgcagatgt ctcatatatg 5820 

aggattctga gctgtgactt ctggtggtaa ctccacttta ggcaggaaaa atgttcaact 5880 

gcccatgaaa acaaatgacc ccgggtcatt tgggtttggc acctgctctg ccagttgggt 5940 

ttggcacctg ctctgcctcc tgggaaacag tttggccaat gcactgcatg aggtgagcgc 6000 

ccatccctgg gaatttagag ccctgtgaag ggtcctgagg agaggcacat cagagagaat 6060 
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gagaatttaa ggtttactgt taaagcaacc catagaaaag gagcagaatt attcaagcaa 6120 

ggaaacaaag tagaaaaata tcttctttcc cttgcacttg gtttttatgt ttctctctaa 6180 

aatgtattgt gggggagaaa gcagtccccc aaccccccta atcagctgca tatcttagcc 6240 

atgcaaataa ataatgaaag agagaaagaa ggagagaaag agaaagaaaa gtaaaggaag 6300 

gaaggagaga aggaaggaaa gaaagaaaag aaagaaagaa actttgcagc atcctggagc 6360 

accagttcag acaagttctg gtctcctgct tgccttctgc tgtgatttct ctgaagttgc 6420 

tgggggcagg agctgggcag gaactcccca ggggtgccaa gcagagcagg tagttggcta 6480 

agtttgcctc caggaaagaa gtccctggag agcgagctgg ttctagaaag ctccattatt 6540 

atattcctat tgcttttggc gaatatatgt agaacagaat tttgacaatg aaattttcag 6600 

gtgctctttt ggccatcaaa ataaccagct cttggctggg cacagtggct tgcccttgta 6660 

attccagtgt tttgggaggc caaggcaggg gactgcgtga gcccaggagt ttgagactag 6720 

cctgggcaac atagtgaaac cccatctcta caaaaaatac aaagttagaa gagtatggtg 6780 

gcatgcgcct gtggtcacag ctacttggga agctgtgacc caagtcacag gaggatcgct 6840 

tgagcccagg agttcagggc tgtagtgagc tatgattgtg ctactgtgct ccagcctggg 6900 

agacagagtg acatcaggtc tctgaaatat taaaattaaa aagcccaaac caactctgct 6960 

tttcactctt tcagtttcat ttcttgctgt cctctctgtc ctctcaccca gggtaacatt 7020 

tttaaagtgc cgctattgtg ttaagaattg gatttattct ctgtgttaaa ttctctcagc 7080 

attaactaca gactctgtta tgtaaataag gtaaattatc aggatgagaa gtgagactct 7140 

aatttatgag tttatcatgt ctctttaaaa agctgctagg tgctatccta acttattagg 7200 

cttgaaggat tctgggggat tggcatattg ttactgttgt ggactttgtt tgccttgatc 7260 

atacccattt tacagatgag aaaagtgagg ctgggattgg ggctcaaatg cgtgctcaga 7320 
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gtcacataag taggttggaa ggtgacgcta cagacacggt aaattgtgaa ggcctgctgg 7380 

taaggcacga gtgatttgaa tgacactctt tttttttttt tcctagtgat tcctgtcaga 7440 

atcaccattt ttggtaaaca aaccaagccc agaacctgat aattatggag cattctacac 7500 

tgacagttct ttgagacaaa tttcctcttg gcatttacac tgtggcttta gctttcaaac 7560 

cagaggttcc tcttacccag caaaaagtga gttatacgct ttcttaatgt tataacgtta 7620 

ccatggatga tcctgaactt gccgaggata gcagagacgg gtgggcagaa caggaaagaa 7680 

tcagatcaga gactgtaaaa agtaacttaa aaaaaaataa ttctggcaga gacagaattt 7740 

gaaggtactt gtgcacatca gaacactgga cttgcttttt tctgggagca ggaatgctgc 7800 

ttaattagat cagagaagaa tgcaagtggt ccatacattt agatctacaa tgcgtggttt 7860 

ccagacctgc agcttgtttt gctgcgcttc atcatggagt catagaaggg cagagctgga 7920 

ggaccgagtg agggacctgg tgccatatcc ctacagacag gcaattggag actcccgtag 7980 

gttaagggct gcagagcctg gaccaatgcc cagaatctct gagcttttta tcttacacca 8040 

tgaagtgaca gatgctggca gatgttagac ctttgtgctt aactgtttaa ccacacagca 8100 

cccgacttct gtatgcagcg aggttctaga gtttccaaaa cacgggtctc ctctcccacc 8160 

tcagcctcct agcataaaac tagacacatc ctcatgcttt tgaggtctaa tcattggatt 8220 

ttgttccttt cagatggctt tcccgaagat gagattgatg tatatttgcc ttctggttct 8280 

gggggctctt tgtttgtatt ttagcatgta cagtctaaat cctttcaaag aacagtcctt 8340 

tgtttacaag aaagacggga acttccttaa gctcccagat acagactgca ggcagacacc 8400 

tcccttcctc gtcctgctgg tgacctcatc ccacaaacag ttggctgagc gcatggccat 8460 

ccggcagacg tgggggaaag agaggatggt gaagggaaag cagctgaaga cattcttcct 8520 

cctggggacc accagcagtg cagcggaaac gaaagaggtg gaccaggaga gccagcgaca 8580 

cggggacatt atccagaagg atttcctaga cgtctattac aatctgaccc tgaagaccat 8640 
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gatgggcata gaatgggtcc atcgcttttg tcctcaggcg gcgtttgtga tgaaaacaga 8700 

ctcagacatg ttcatcaatg ttgactatct gactgaactg cttctgaaga aaaacagaac 8760 

aaccaggttt ttcactggct tcttgaaact caatgagttt cccatcaggc agccattcag 8820 

caagtggttt gtcagtaaat ctgaatatcc gtgggacagg tacccaccat tctgctccgg 8880 

caccggctac gtgttttctg gcgacgtggc gagtcaggtg tacaatgtct ccaagagcgt 8940 

cccatacatt aaactggaag acgtgtttgt ggggctctgc ctcgaaaggc tgaacatcag 9000 

attggaggag ctccactccc agccgacctt ttttccaggg ggcttacgct tctccgtatg 9060 

cctcttcagg aggatcgtgg cctgccactt catcaagcct cggactctct tggactactg 9120 

gcaggctcta gagaattccc ggggggaaga ttgtccgcct gtctgagggg agcccagagg 9180 

cacatccgga caagtttcag ataacccgtg gggatagttt ttgctagatt ttggaagagg 9240 

gggcgggaca gaggatgctg ttcttcagtg ctgaaatcca cgccagaatg tcggtgttca 9300 

tgaagtcact gattagttcc cacttggtgc cccaggcaat aataggcccg tctcttgggc 9360 

acgcacactc ttcatactaa gtgtttgaca tacacctgga tttttgcatt tcaggggtca 9420 

gtatcctatg acatgatggg tgttaccatc ctaattttac aggcaaggac acagcagctg 9480 

cgagaggtac agaaacttgt cccaaggctc acagccagta ggcataggag cgggaatgaa 9540 

aatcgagcac tgtcagaatc tggtgggcag cccctgactt gaaccactcc cacgtgctgc 9600 

ctcccttagg aggggacact gatgatgagg tctcggagcc ggcatccttc catccctgtc 9660 

gagtcccctc cacctcagct cccagtcctt gtgctttttg gagctaagcc tgggatgacc 9720 

aaattcaccc cagctccttc attcacaggg ctggatgtag ctgggattga gtccatgtta 9780 

tcggctcggt actcaacaca acccaagttt catccgagga aatgtccccg cagtggatgc 9840 

agctcacatg ctgaggaaca cccagctctg gacagagttc ttataaatgt ataaattagg 9900 
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ctcagaaacc actgcattct gacctgctgt acagactgcc cacactgctg acctgcctag 9960 

cgagcaggac atcccttctg agccatctgc tgctctctca tttcatcacc ccaactgtcc 10020 

cttgtttttg atcaatgggg accagccact gccccaggag cactttaggg ctctcagttc 10080 

aaactgaagg acagttgaac tcagatgggg ttcatgtggg attctgggag ctttctggga 10140 

attcagttgg agtcaagtca ggatgctctc aaggacccct cgggctcaga gccctaaagt 10200 

gggccctggt gaagcagggt ggtcctgcgt ccacttccca agcctgagcc aagctcatct 10260 

tcattgaatg tctcatttgg ccgaggaaca actgaacttt gtggtttgct gtttagcctt 10320 

cagtttgctc cgctgcctcc tacccagagg tttgtgcgag cctgtgttgc agggttgtat 10380 

aaaaccaagg tacttcgtta gttttgccca ttcagccatg gtcacgtgac atgcaaagta 10440 

atcttgctcc taattataga aatgattttt cttttaattt tttactttac cagactttac 10500 

tttgtactca gagaagaggc ctcacatggc tgtgtcacat ataaatgttg gactaaactc 10560 

tt 10562 



<210> 4 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 4 

ttcagccacc taacagttgc cagg 24 



<210> 5 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 5 

ataccttctt cgtggcttgg tggag 



<210> 6 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 6 

tagaagctag aagagctatt cggc 24 

<210> 7 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 7 

actcgccagt gattgaacac aaac 24 

<210> 8 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 8 

cccaatgcca agtacgtaat gaag 24 
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<210> 9 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 9 

tgtggtgttc cttagcatga cctg 24 



<210> 10 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 10 

ttgatcccca accaggaagc ttgc 24 



<210> 11 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 11 

tgaggccact gctcctctga tacg 24 



<210> 12 
<211> 24 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: synthetic DNA 
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<400> 12 

gatatcgccg cgctcgtcgt cgac 24 



<210> 13 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 13 

caggaaggaa ggctggaaga gtgc 24 



<210> 14 
<211> 11 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 14 

ctttagagca c U 

<210> 15 
<211> 8 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 15 

ctctaaag q 



<210> 16 
<211> 20 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<221> mod if ied_base 
<222> (3) 
<223> i 

<220> 

<221> modified_base 
<222> (9) 
<223> i 

<220> 

<221> mod if ied_base 
<222> (15) 
<223> i 

<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 16 

gcnathmgnc aracntgggg 20 



<210> 17 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> modif ied_base 
<222> (6) 
<223> i 

<220> 

<221> modified_base 
<222> (15) 
<223> i 

<220> 

<221> modified.base 
<222> (21) 
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<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 17 

taygtnatga aracngaytc ngay 24 



<210> 18 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> modif ied_base 
<222> (10) 
<223> i 

<220> 

<221> modified_base 
<222> (19) 
<223> i 

<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 18 

rtcrctrtcn gtyttcatna crta 24 



<210> 19 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> modified_base 
<222> (4) 
<223> i 

<220> 

<221> modified_base 
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<222> (7) 
<223> i 

<220> 

<221> modif ied_base 
<222> (10) 
<223> i 

<220> 

<221> modif ied_base 
<222> (16) 
<223> i 

<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 19 

rcanarnccn acrtanacrt cytc 24 



<210> 20 
<211> 23 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 20 

accaccagca gtgcagcgga aac 23 



<210> 21 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 21 

gccacgatcc tcctgaagag gca 23 
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<210> 22 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 22 

ctaagcttga aaggatttag actgtacatg c 31 



<210> 23 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 23 

ctaagcttgt ctgcctgcag tctgtatctg g 31 



<210> 24 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 24 

ctaagcttga caggccatgc aagctggag 29 



<210> 25 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence: synthetic DNA 
<400> 25 

ctaagcttgt gaattcctct ttctctgctg 30 
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